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Brief Explanation. | 


OF THE, 


& latroguftidh i 
LAs dr 


TO THE 


Moſt Honourable 


HENRY SOMERSET, 


Lord Herbert, Baron of Chepſtow: 
Raglan, and Gower, Eaxl and —_ 
Marqueſs of Worceſter , Lord. F\ 
Prefident and Lord Lientenens of. 5 
Wales and the Marches , Lord: 
Lieutenant of Glouceſter, Heres 
ford and Monmouth, and of the 
City and County of Briſtol,Knig bs: *. 
of the Moſt Noble Order' of he? —_ 
Garter, and one of His Majeſtie's 
Moft Honourable Privy Conmeit.. 
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E that adventures upon. any: 
thing contrary to the il. 
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the moſt Wiſe and Pens, bares 
3 _ _ OE 


- 
= = 
. - W 

_ k < *» . 
” l 
Z 

- IF Y CY 

- A ed 

$5," 

- - bd k 

- : s 
®* + 
« 


14 + "' ” 
® 5 3 ” 2 
o Ka \ 


TT Ft. 
1 F . MT 


the he mot oor Prins tur are in ini 
om's et 
fals be roy otbelig: advantagiousto O__ 
lick , they ſhall not et be idecried and 
negle efted, bur it is well, if the Promoter | 
be nog Both,abuſed andruifed': Yer y! ot- | 
diff; all theſe *aiſcoutagements , | 
yonoepeen ſilent, but in order to Child | 
rEducation, have long fince | 
; eb my thoughts,exd have =! do declare, 
that the aode of Schools for the learning, 
of the Latine and Greek Tongues , are deftru- 
Five both to our youth and the Commonwealth, 
and if the Opinion of Sir Francis Bacon in 
his Advice to King Femes concerning Set- 
ron's Hoſpital, be'not ſufficient to warrant 
be my Affertion, I could heartily wiſh that 
; no.ſuch Evidence could have been produ- 
ced; as the late unhapp Wars, in the 
Bowels of this Kingdom hath afforded us ; 
=_ what he ſaith there by way of Advice, 
we by woful Experience have found too 
true; that. by reaſon of the multitude of 
Grammar Schools , more Scholars are 
dayly brought up, than all the Preferments 
in- this Nation can provide for, and ſo they 
become uncapable of other 'Profeffibng, 
znd improfirable in their own, and\at 
hecome, materia rerum BOURYUmM ; whether 
this be 2n efſential or an accidental Efe&, 
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: ivt1Dladbaarory: | + 


1 il ot here iſp; th RN EL OF 
a fre, cnc denied: but that isnap |, 
all hy chis. means it comes to paſs, thar 
four of the ſeven Liberal Arts,are almoſt 
wholly as well i both Univer- 
fties, as in allInferiour - and ſert- 
ting afide the Ciry of Zondon Mhere are 
but few Places in this Nation; where a man 
Dn 
ruthmetich,Geometry romomy, 
and even that Famous City. was without a 
Publick School for Mathematical Learn: 


fund may pm 


in the. general to Arts (which are 
the; ſupport of all-Trade ) _ > op 
mn it will be almoſt 1 e, t 
make this People wile for their own good't 

ore to your Honour, 

0 begyou Countenance and Affitance; 

e Stream of Learning may be a lit- 

tk diverted, inthoſe Schools that are al- 
ready ereted, and to be inſtrumental for 
the crefting more when they ſhall be 
wanting ; thar we may not be permitted 
ſhll ro beginat the wrong end; but that 
according t6 the 'praQtice of the Ancient 
Philoſophers, Children may be inſtructed 
in Arithmetick, Geometry, Muſick and A+ 


ſtronomy before the Latine and Greek = phy 2 
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j 077 Neds dator | 
Grammarsare thought on, ket 
themſelves ;/ are |'much more''eaſie to be 


I at toa nn © and 


oo ed Form 
o 'Tongues, to as man at- 
gf laid ,, be edu 
School, a provided for in” cither Univer 
fatics.: Your Honour was'inſtrumental-to/ 
enlarge the/Maintenance« fox God's 'Mini- 
fter in the Place where 1 live, and perhaps 
it maypleaſe God to-make you ſo,' not on- 
ly.1n-making this'Place 'in particular, \buti 
many other Places in this Land happy, by! 
Schools for ta wary pn and; 
not otly fo.burky al and Prudenr 
PR To commurted-to 
you, you -may-do. much for God's Glory, 
ybur Countries.Good,and the continuance 
of your own Hofour to all Future Genera- 
$-0ns, whichss,and ſhall be che Prayer of; 
118 
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T7 Does in in - pai gt Io- 
to Geometry aa 


7 om mea gar mot by at 
the Epi fiat renter” 
ſecof Grantee; Ari b - 
and Logick,, that 7 think it ro tell 
thee here , that it is my Opiniaw, that all the 
Arts ſhould be t t our Children in the” © 
Engliſh Tongue , they begin to learw*. 
the Griker-dent em nw re net * 
mauy thouſands of Children would be fitted © 
for all Trades, enabled to earn their own Lis: 
} Fired eful in the Commonwealth , 
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— x wade worn. rv _ Harps; i 

ſpread t j 47 

_ of _ , dor ſting all that —_ 6 
their way. He ſbould not have ſuch innu- p+ 

L. mera ble company of Gown-men to the loff and | 

- | projodice of « ves and the C_—_ 
wealth ,, and thoſe we had would probably be 
more learned, and better regarded. = 
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Don oat rage 4g te ſan 


fo this vel I have to my Tatroduitions to 


the. other Avts\," added oy O40 
up «ad Afttonomy ; which'/ ly 
Mane of Coſmographia ; andithis I 


dividel into four Parts; inthe;firſt T have 


ou bt in - ſore "meaſure tobe known , before 
we extcr won Aſtronomy , and this part" 7 
cell-aw /ntroduttion unto 


The ſechind and third Parts ok, Aﬀtro= 
_ the fff. of which ſheweth the Do-\ 
drie of the ——_ Mobile,” that 15, the” - 


Declination, Aſcenſion , \and Oblique 
Aſcenfions of pros Sax 

ather Problems', as do depend upon the Do- 
&rine of Spher ical T viawgles. 

The fecond Part of omy, treateth 
of the motion of the San, Moon and Fixed 
Stars; in order wherewnto, I have firſt giv- 
en thee 4 brief-account of the Civil 7ear, 


with the cauſe of the difference between ony | 


Julian a»d Gregorian Calendar, «xd of bork- 
ry the true'; for it maſt be echnowlederd 
that 


laid downithe firſt Principles belonting\ 
to the three kinds of Magnitude or continued: 
Quentity, Lines, Planes and Solids; which" 


and Stars , axd h | 


— an fa. —. a Sm 2 


that he are errgneoke Loy vhrks, 
of the'two (Jes not: 
Dilewting Brethren have J h Ho 
Tgaments tO juftifie the ix 4 formity; 
than what 1 fee. publiſbed. in" 4. UiHe Book 
without any name $0it, concerning two Fafters: 
in one Teas ;) by. the Genetal Tables ſaith this 
learned man. , who owneth the Feaſt of Eaſter: 
wx to be obſerved Anno 167 4s _ the tg 
day of April, ſo the Almanarts. farthat Fear, 
s well 5 the General T able fet- befdre "the 
Book of Common Prayer, [een Reuld im 
the' ſaid Book of Common Prayer given, "the 
Feaft of Eaſter ſhould bout hong wpan the 
twelfth of April , for Eaſter-Day muſt aþ 
ways be the firſt Sunday aſter the'firſt Bull 
Moon, which happeneth nexr 4fterthe ons 
and-rwentieth day of Arch; and"if rhe 
Full Moon happen upon a-Sunday, Eafters 
Day is the vv Fe after; Now in the Yetr 
1674. the 19 of Aprilbeins Friday was Fall. * 
Moon, "therefore by this Rule ; Eafter-Day. 
ſboald be the twelfth, and by the Table andthe. 
Common Almanacks April' tht tenth," but 
this learned man muſt knoy, that the miſfake. 
is tn himſelf, and not in the. Rult'or Table 
ſet down int "Book of Common. Prayer ;- for 
if he pleaſe to look into the Calendas, he will 
find that the Golden Number Three (1obiels: 
was the' Golden Number for that Tear is 
| ane 
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he Us March , awd 
Y oweS uot th ahh jf uppoſed motion of 


- the Moon, that Day a New More: aadts 


the Full Moon oe fall upon the 
day of April, and not 
by conſequence the Sunday oe 
Full Moon after the 21 arch was 
the nineteenth of "April - the twelfth, 
And" this the Rule and the Table A we 
Bookof Common Prayer for finding the Fe 

of Faff xJw are reconciled LR /urm- when Authort- 
ty ſbak. think ſit , the Calendar may be cor- 
rected and aff the moveable Feaſts be "bſerved 


whon the days = times ie appointed ; 


eenth 
upon the F hon ſo 
the firſt 


but till that be , a greater difference than one 
Feek will be foad in the Feaſt of Faſter be- 
rween the Obſervation thereof atcording to 
the' Moons true motion, and that upon which 
the Tables are grounded ; for by the Fathers 
of the Nicene Council it was appointed, that 
the Feaſt of Faſter foould be obſerved upon 
the Sunday following the firſt Full Moon 
after the Vernal Fquinox, which then indeed 
was the 21 of March ; but now the tenth, 
and in the Year 1674. Wedweſday the 11 of 
March was Full Moon, and therefore by this 
Rule, Faſter-Day of ear hve been upon 
March the fifteenth , whereas Rewer yr to 
the Rules we LO by, it was not till Apri the 
nineteenth, 

The 


"3h Sar WE PIES I 
Mig erorary en; 


morions are neither made to the a 

ſuel Sexagenary. Forms , nor aceording to the 

yu. D Degrees of Circle dnd Parts, * 
according. jo « Circle divided into- toe 


ny pps ne wy and this I thought 
to give the Harld a tafte on excel 
lency of Decimal Numbers, which if « Canon 
of Sines and 7angeats were * fitted td it, 
would be found much better , as to the com- 
puting the Places of the Planets ;, but as to 
(he Primum Mobile, by reaſon of the gene- $, 
| ral divi s Circle ino 360 Degrees,  _ > 
| ſhould think ſuch « Canon with the Decimal ©. 
Parts —_ convenient , and in Jon; _—_ 
the common / are. jy xe wy Coop ad pd 
oſeful , and 
deavour to have or pare _ 
Table of Logarithms will ſerve rang jo 
oy roy one for the Study and an- 
other for the Pocket , would be laſfciens for 
all Mathematical Books in that kind ; and 
then men may uſe them all or either of "thew 
«s they ſball heve occaſion, or as every one is 
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| perſwadedin his own mind, 

f ha & bave done in oh genialey of 

* | it was for mine own rye es , ſo 1 an 
"| «tro _ that it will be pleaſing to many 
y others ; and although 7 ſhall texve every one. 


to abound in bis own ſenſe, yet a 
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Zvents; us to 
ane Cann if oder oume 
cet what rewſon ax beg dv2ot for rhe ve of £0- 
warithms ; and if that be found nwore's 
than the nataral, in things of this kind, where 
wore but part is war nts are concerned, 7 
ſbould think it reaſonable, to reduce all things 
hereafter , into that forms, which ſhall 
found moſt ready and exait; now the Part 
Proportional in the Artificial Sines and Tan 
_ i the three firſt Deertes cannot be well 
en by the common diffcrexce., and rhe way. 


ing the otherwiſe will not be | ſo eaſte 
£1515 hp Canon, as ineither of the 
other, and this me thinks, ſhould render that 
Canon which divides each Degree into 106 
Parts more acceptable 5 but thus to retain the 
wſe of Sines , Degrees, aud Decimal Parts, 
doth not to me ſeem convenient , and $0 ret- 
_—_ a Planets middle motion , by whole 
Circles will ſometimes canſe a Diviſion of 
Deevees by 60, which hath ſome trouble in i 
alſo, but if a Circle be divided into too De+ 
grees, this inconvenience is avoided, and were 
there no other reaſon to be proven , this me 
thinks ſhould ſuch a [ow to be afi- 


rable , but till 7 nd an 0 ; 
pablifhing ſuch _— Feel reg 
%*. a> ew 
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fee with _ 
7 ewe * found (fol wato 
ſachas Frey willing to under ſtan: 4 
in which three things ave os; 
_ when, and this depenis upo n Aſtrono- 

y 3 the place where, an Yhis & depends apon 


Grogr « and the Perſon by whow 
(4 was one #nd 'this' 


bad pom te Hiſtorical narratiois any F 

wa That roads FB fory within Ly wi 
in Aſtronomy and Geography + 

fe bin ſelf af a lof | and able tog he 
4 lame account Woke he reads ; 
the learning 'of theſe Arts of Dy 
mean ſo much thereof , as tends to the 'an- 
derftanding of every ones Native Language) 
Arithmetick, -Geometry and A 
« Child » proceed profitably to Rhetorick 
and the reading of Hiſtory, and the 
learning of the Tanger; rs + » 


- 


in need of ſome Recreation; 4nd therefare of 
F png in the Worſip and Seruiceof God 
be not Argument enough to allow that 4 place 
among th: Arts , let thut ' poor end of De- 
lipht and Pleaſure be her Atvicate ; 4nd al- 
thouh that all men have not Hoyees, yet 1 ceu 

ardly believe, that he «ny Mclodions 
Harmony in Heaven , that will wot allow-{n- 
ftrumentel Muſik 4 place:on Earth; and 
#5 for thoſe that have Yoyces, ſurely the time 
of. learning Vocal Muſick, be in Toath, 
and 7 am perſuaded thut th: Arts and Sci- 
ences to ofome good degree may be leatned by 
Children before they be full twelye years old, 
and -would our' Grammar Maſters leave of 
their horrible ſeverity, and apply themſelves 
#0 ſuch ways of teaching Touth , as. the 
Horld is not now unacquainted with , 1 am 
perſwaded that it is no difficult matter in 
four years time more to fit Children in ſane. 
good meaſure for the Univerſity. 
. " The great Obſtruition in this Work ,_ is 
the general Janorance of Teachers , who be: 
ing enacquainted with this Learning, cannot 
teach others what they know not themſelves, 
1 could propuund 4 remedy for this ; Sed 
Cyanthius aurem vellit ; -Zherefore 7 will 
forbeax and leave what I heve written, to be 
peruſed end cenſured a5 thou ſhall think fit. 

| BED John Newton. 
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8. A RightLine is that which lieth —_— 

his Pomts, withoot any going up or goi 

oi-either-lide. -- -As the pods lieth- 
m_ equally between the Points Aand B, Fig. 1. 

Rlique ique Lipe CEN 

PAL metimes on Re and ſometimes 


vn the other. And this igeither ſimple or various. 
10. Aſimple Oblique Line,is that which isex- 


DOE ne chofka Circle; of V 
Linesthere is butlittle uſe in fovE oy 
*8" Bs agen are Lines to be conſidered in them- 
ſelves, they may be alſo conſidered as compared 
to - ner s and elpedt of the reſpect of 
their or in re of their meetings 
jazproheh —_— — they way 
el Tk Tag in 


Yo Tot 26.1 ; 
| vat x wt 4 : Fa 
 Paaetical Ge 


| aloe try een wil —_ — | 


14. Lines unequally' diftatit ;" ary 
mots of Kiſs Wclind co one another hel be. 
uae at laſtconcur. © 
. 15, ConeurringLines are Wakes Perpendicy- 
ids ct norgetpinaicular. ; 

16, -APerpendicular Line, is Right Line 
falling direttly yponanother RightLine, 
clining or ;nclimng 40 ons ade move Chan is 
ther ; Yrtatermrt gs: ronmm?o0 F> 

175, APe cular twoſold;towit;ei- 
Utes 
bel er het te xtrend eytmmgrey 

"48-if-Lins exaitly Perpendicalar , 
drawn in the ame manner , as ay Rake Kio 
3 -Y 1, may 


ons of thoſe Azches, ſhall be exactly 
_ and alſo- divide the Right Line 
her equal Parts.” Fig. 1. 
"For Example; LACDbe the Right" 
and let it be yequired, to biſelt this Line, Ting 
i meg bag pes >, Lf Then fer- 
ty {aw xs RET in the Paint C,' draw he 
pw and F res Sarde # your 
paſſes in D, Sr iewthe Archis monty eh 
| Inter ſettions of theſe Arches ' dr avy the = 
, K L, ſo ſhall the Right rf wo by 
the Line C'D, and the 
vided into two equal Parts, in Ns Tat I 
19. Aline icular to any other 
than the middle 1s twofold : for it . is either 
drawn from ſome Point given in the Line3*or 
) from ſome Point given without the Line; | 
i 20. From'a Point given in the Line, a Per: 
pendicular may: thns. be drawh.” kr Fig!” Les 
” the given Line be C D, \and let it be required to draw 
a Perpendicular Line to the Point C, yolr Compaſſes 
being opened to any reaſonable dift ance , ſet one Foot in 
the Point C the other in any place on on either 
7 the LineC D; &A, then os the Arch 
E C F,rhis dots dv aw the Like E where that Line 
being extended ſhall ci the Arch E CF, a Right Line 
drawn fron C to that Incer ſoltion ſhall be Perpends- 
culay to the Point C irnithe Line CD, as wat 
31. Froma Point given without the Line , a 
Perpendicular may Gan in+$his mani, | 
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In Fip. 2, Let the given Line be CD, ani let it be re- 

quired to draw another Line Perpendicualay thereunts, 

the Point F without. the Line. From\the Point F. 

draw aſtreight Line to ſome part of the Line CD at, 

pleaſure; as F E, which being biſefted, the Point of Bi-: 

ſdtion-willbe A, if therefore at the diſtance of AF; 

you draw the ArchE CF, the Right Lane CF ſhall be' 
P, 


erpendiculay to the Line CD, 4s wasrequired.”': \ "| 
22, Hitherto concern iPorpeadicatar Line. 
A Right Line not P icular,is a Right Line. 
falling indireftly upon another Right. Line, in- 
clining thereto on the one ſide more, and on the 
other leſs. k 
23. Lines unequally diſtant, and at. laſt con- 
curring, do by their meeting make an e. 
.. 24+,An Angle therefore is nothing elſe, then 
the place; where two Lines do meet or touch one 
* another, and the two Lines which conſtitute the 
-:* Angle ,--are in Geometry glled the lides of the 


, 25, Every Angle is either Heteregencom,or Ho 
mogeneous : that is called an Hetorogeneons Angle, 
which is made by the meeting of one Right Line, 
and another that is Oblique and-Crooked; and 
that is 'called an Homogeneous Angle , which is 
made by the meeting. of-rwo Lines of the ſame 
kind, that is, of two Right Lines, or of two 
curvedor Circular Lines. 

26. Antomogencons, Angle made of two curved - 
or Circular Lines , is to be conſidered in Geome- 
try as in Spherical. Triangles , but the other 
which 1s made of Right Lines, is inalltheParts 
of Geometry of more frequent nſe. . 

# 27, Right lined Angles are cither Right or 


Oblique. WT | 
"oy & > 28, A 
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Angle is charwhoſe legs 


"op the 
28. A'Ri 
are 
comprehended ſpace on both ſides equal. 
im Fig. 1. the Line AKs« P ular to the Line 
CD, and the Angles KAC and KAD, are right 
ard equal to one another. 

29. - An Oblique Angle is that, whoſe ſides 
are not Perpendicular to one anothers. 
Zr An Oblique Angle i is either acute or ob- 
a2. An Acute Angle isthat which cles than 
a 

32. An Obtuſe Angle; is that which is ae 
than a Right. ' Thus in Fig. 1. The Angle B AC 
i an Acute Angle becauſe leſs than the - Right Angle 
CAK. And the Awle'B AD is av Obinſo 

being greater than the Right Angle D AK. 

The Geometrical Propoſitions c 
Lines and 
ing we think 


oncerning, 
es are yery many, but theſe follow- 
for our preſent purpoſe: 


Propom;en l. 


To divide a Right Div afoul into oy Nombe of 
equal P arts, 


Let it be der meg todivide the Right Line48 
into five From! the extream Pojnts of 
the -given St A and 3B, Ict there be drawn £wo 
Parallel Lines, then fromthe Point 4 at any di- 
ſtance of the Compaſſes, ſet off as many equal 
Parts -one,-as the given Line is to'be-di- 
vided rw ovrap in our Example is four, and are- 


x RS 


to one another, making the 
\ Thues- 


ak 4. and from the Point 3 ſet. 
the 


"—_—_ } - 
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noted likewiſe thus, 1. 2. 3. 4. then ſhall the Pa- 
©  xallel Lines, 14. 23. 32, and 41, divide the Right 
- Line A Binto 5 equal Parts, as was required. | 


Propoſition 11. 


Two Right Lines brint given, to find a Mean pro- 
Noe try. ana i Git find pro- 
Let the two Right Lines giyen be D B and 
CF, which let be made into one Line as CD, 
which being biſeCted the Point of biſeCtion is A, 
from which as from a Centre deſcribe the Arch 
CE'D, and fromthe Point B erect the P 
cular ZE, fo ſhall F, be the Mean proportional 
required; for, BC. BE: : BE-BD. 


Propoſition IIL 


Three Right Lines being glues; 6 find s fuck 
pr oportional. 


Let the PE given Lines be AB. B C. and 
AD. Fig. 5. to which a fourth proportional is 
T : draw AE at any Acute Angle, to the 
Line A D in the Point 4; and make DE paral- 
let to BC, fo ſhall AE be the fourth ptoportio- 
nal required ; for, AB:BC:: AD. AE, | 


Propoſition LV. = 


Right ; 
; 2 ans gg to make reid 


tt berpquired upon delinelargs 


" — = FM WW _— CH 
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ohal to thrdagle Do 


Figt 1 Fes. Frm ke Point A a5 a Centory:ar Þ 

CONC Ins the/Arch 
at erdrrary the 
the ſame extent deſcribe 
the Point D, and then make #7 Li 
theri draw the Line D L, {o ſrallthe 
be 6qual to the Angle D 4 E'giveny, as wasre 
quired. 2% 25, 137 no nigh 


ut t0 BG, 
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Of Figures in the general , 
Gicle inthe afillions 1 vg 


Itherto we have ſpoken —— 


conterel of mh that is, of Lines; as they-are 
of themſelves , or a _— 


- er rhe ſecond kind of £3 chat 
which is made of Lines , thar 5) Fanbedels 
fiſtirig of breadth as well 2s length , 'and this is 
otherwiſe called a Superficies. 

3. And ina Superficies there arethree things 
to be conſidered. ' 3, The Term or Limit. ' 2. 
The middle of the Term. 4: em 
Figure made by the Term or Limit. | 

'4- The Termor Limit is that which compre. 
hendeth and bounderh the Figure, it is commons 
ly called thePerimerer or Circumference. 7 4 - 

5- The Term of a Figure is cakes Bogen 


, YArious. 


"6 A Sipl Terms hh ta aſt 
Lino, called' a 
Tor wm B SHY cumference 


Ned whe | 
.H L'fronk' 


C X Ay ;v 
- 
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DER Circle jd 
rho 


7 A various Term is that which 


| or crooked Lines, making Angles, and may there 


fore be called Angular, 

8. The middle of Termis that which is: the 
Center of the Figure; for every f Foes » Whe- 
ther Triangular, Quadrangular, or Myltangular, 
hath a Center as well as the Circular, differing ,in 
in this, that the Lines in a Circle drawn from rho 
Center to the Circumference are all equal, burn 
other Figures they are nat 

o. The Thing or Figure made by the Term 
or Limit, is all that Area or ſpace which is inclus 
ded by the Termor Terms. And here it « to be 
ebfervd, tht the Term of a Figure is one thing, and 

nj. y- it ſelf another ; for Example, A Periphe- 
Termof « Circle, the Circle it ſelf 14 nat 
Popurly he Periphery , but dll that Area, or ſpace 
which is included by the Periphery, for 4 Parihary.is P 
but a Line, but the Circle « that which js in- 
cluded by that Line. 
'' a6. Asthe Term of a Figure is either Simple 
or Various; fo the Figure it ſelf is cither Sumple 
and Round, or Various and Angular. 

:1.A Simple Figure is that which is contained 
by a Simple or Round Line, and is cither a Circle 
or an Ellipſis. * - - 

.-22. A Circle therefore is ſuch a Figure which 
is made by a Line ſo drawn.into it (elf, as that-it 
is every . where equally diſtant from the —_—_ 


or Center. 

13. An Elipſ 75-1S an oblong Circle. 1 
. 14+ Ih d Circle we are bee necgey affeti- 
pas which are as it were the or Sorony 
——_ 5 3 thereof, 


15 Right Lines may be applied untoa 
Circle, either-by drawing them within, or with-- 
out the Circle. 

16. Right Lines inſcribed within a Gree, are 
either ſuch asdo cut the Circle into two! 
unequal Parts,as the Diameter and leller 


or ſuch as do cut the Diameter and leſſer Chords 


into two equal or unequal Parts, as the Right an 
yerſed Sines. 
17; A Diameter is a Right Line 
through the Center from one.ſide. of the. 
cumference to the other, and diyideth the, 
into twoequal Parts, As in Fig. 7. The 
GD drawn throwh the Center B us the Di 


the Circle GED L dividing the ſame'into the twe #-" 


qual Parts GE.D, and GLD : and this Me 
the grearef Chord os Subrenſe. 

8. A Chord or Subtenſe is a Right Line i ins 
ſcribed in a Circle, dividing the ſame into;.two 


equal or unequal Parts; if it divide the Circle mto 
two equal Parts, it is the ſame with the Diameter, 


bur if it divjde the Circle intq two uncqual or 


is leſs than the Diamerer,and is the Chord 
tenſe of an Atch leſs than a Semi-circle, and 
of an Arch greater than a Semi-circle. As whe 
former Figure, the Right Line C A. K diagdeth the 
Circle into tuo unequal Parts ,, and is the Chord or 
_ of the Arch CD K; leſs, ers Semi-cncle, 
and of the Arch CG K. greazer t rele; 
and theſe are pu __— 
two equal or 
Circle into two _ oy , 'k 
another ; The leſſer Chords when re are 


7 


OE ILY Ks $2, h - Seapn, vagets, of 'V 
Wh Diarneter ito two equal Parti , thiſe Pavts- are 
called Right Sines, and the two Parts of the Diane. 
OPUS Off the RardelHas of rh Ow ro rad | 
gon 1 10247 1 

19. Sines are right or verſed. 

26, Right Sines are made by- being beſected, 

the Diameter, and art twofold, Sinus rorms, the 

e Sine or Radius, and this 1s the one half of 

theDiameter, asthe Lines BE or BD, and all Lines 
driewn from the Cemer to the Circumference. 

21, Sinus ſimpliter, or the leſler Sines, are' the 
Gnehalf of any d lefs than the Diatneter, as 
I the-former Fig ure C A or AK, which ave the 


| ds. - Parts the Chord CA K, are the Sines of the Arch. 


and DK leſs than a Quadrant, and alſo the 
k: of CE G and K LG greater than 4 Quady ant. 
”_ ts Verſed Sinesare the Segments of the Dias 
Meter, made by the Chords interſeQing it , at 
Right Ang] EH AD i the verſed Sine of Dr 
ind hs Gbvr ACS G7 hs of 

the Arch CEG or KLG. 


"23. The Right Lines drawn without the Cir- 
deare two; the one Ty Circle, and is 
called a Tangent, and the other cutting the Cir- 
ele, and is called a Secant. 

' 24. A Tangent is a Right Line touching the 
Circle, "and drawn perpendicular to the Drame- 
ter, andextended to the Secant. 

25. A Secant is a Right Line drawn fronrthe 
Center through the Circamference, and extended 
tos Tangent. As in the former Figure, the 

Like I DF is the Tangent of the Arch CD, 
Shea is the Secant of the ſame 
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The Arch of a Circle beep gives ro eo he 
whole Periphery. 


Let ABCbe an Arch given, mnt hckes 
cumference of that Circle be i . Let there 
be three Points taken inthe mo at gp 
ſure, as A,B, C; open 
than balf the: diſtance A 51g and moe 
Foot in Adeſcribe the Arch of a Citele,and the 
Compaſles remaining at the ſame diſtance, ſep+ 
ting one Foot in B, deſcribe another Arch fo as it 
may cut the wy iv:two Points, ſuppoſe G, 
and H, and draw the Line H G towards that Part 


on which you ſu Ee Center of the Center 
of the Circle w 


In like manner 
more than half your Ciel” of OO) Melts 


two other Arches from the Poihts F'arld C' cat- 
ting each other in ZandF then draw the Line 
E F till it interſet the former Line# 7; {0 thalÞ 
the Point of ' Interſection be the Center of the 
won mr en rr ba 
may be ſeen. | 


Propoſion IL 


[hoc Plank inbi on 
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AD. which let be half of ghe leſſer Diameter 
E D, then open your to the extent of 

D AB, and ſerting one Foot in D, with the other 
make a mark at M and IV in the Diameter 'B L, 
then cutting athred to the length of B L, faſten 
the thred with your Compaſſes in the Points NV Af, 

, and with your Pey in the inſide of the thred de- 

ſcribe the Arch BF K L,ſo ſhall you deſcribe the 

one half of theEllipſis required, and turning the 

5 Thred nth eter ide afrhe Com you 

| may with your Pen in the like manner deſcribe the 
other halt 'of the Ellipfis GB H L. | 


CHAP. III 
Of Triangles. 


Itherto we have ſpoken of* the moſt Simple 
Figure, 'a Circle, _ we now to thoſe 
Figures are Various or gular. 

2. And&an Angular Fi EEETENY 

__ of three or more 
| angular Figure conſiſting of three 
Ae AT calle a Triangle, is a Super- 

ficies or Figure comprehended by three Right- 
Lines including three Angles. 

4- A Triangle. may be conſidered either in re- 
ſpett of its Sides, or of its Angles. 

5+ A.Ttiangleinreſpe&t ic Sidey/ ie her | 
Iſopleuron, Iſoſceles, or Scalenum. . 

6. An _ Triangle, is that which hath 
threecqual des.An Jaſeacterraach evo equal Sides. | 
And a Scalenum hath all-the three Sides 

7: A. Trianglein roſhetabllaAdglorialy 


ar Obli que. 
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10. An Obliqueacute angled Triangle; is that - 
which hath tithes Angjen Acute; | 
11. An Oblique obtuſe angled Triangle , is 


» | thatwhich hathone AngleObcaſe; and the other 


; two Acute. 
I | mrs ET 0 x" 
Propoſition L | 
Upon 4 Right Line given to maig'an Wopleuron 
or an Equalateral Triangle. 1 _ Lo Ad SF 


L; j Aa&7, F CT 
, In Fig, 8. let it berequired tomaks ar 
teral Triangle upon the Right Line 4B. 
ror pane pombe da, ap 4 
and one root: your in' 
make-an-Arch of a Circle: above or beneath the 
4 oy ſetting one Foot of _ Oo 14 
| 11"'F; belig opened ts po 
extent , with the atherrfaort draw another Arch 
of a Circle croſling the former, and from the In- 
terſeCtion of Arches draw the Lines AC 
and AB, ſo ſhallthe Triangle AC be Equilate- 
ral as was deſired; + (1; 1-4 j 


Propoſition ML 54d 


.* Upon a Right Line given to makg a» oſceles Tri- 
angle, or a Triangle pre rays Nags F 

In Fig. 8. Jet” AB be the Right Live given, ,. 
from the Points A and B as from two-Centers, 5 
TEE ts Faagoo 7 i 


oO 


p >= 


woo 


Hyow eel hve 48 the 
have it to be the 


Pitt Sids, geſt Prom me rr er one ano- 
ther, as at F, and from the InterſeQtion draw the 
Lites 4F;2nd F By ſo- ſhall the em. AFB 
Tr urn required. 


| Dm Propoſition 3+ 


Tomahke aScalemim Tngh, or a Triangle whoſe 
three Sides are unequal. 


"In Fig. 9.Jet the:three unequal Sides be E FG 
make AB equal to one of the given Lines ſup- 
pole G, and from A as aCenter, at the extent of 
E' deſcribe the Archof'aCircie 5; in like mantiher 
frow Bat the:extent of F deſcribe-another Arch 

the 'former ; then 'ſball' the' Right 
kines 4C-CF-and Bd comprehend a Triangle, 
vehwſe three ſides ſhall bounequal,as was required. 


— 


FT TIT ET IT T5 TI mer yn xn 
RITA” 190308 "C H-A 1p: IV, 
of Quatre ond \Mulagalr Fs iqures. 


7 E have ſpoken of Trianglesor Figures ons 

liſting of three Angles; come we now to 

thoſe that have more Angles than three, as the 
LQuadrangle, uinquangle, Sexangle, &c. 


+» 2. Aa anele 1s 'a'F1 hor mon 
Which is with fe our Right Lin c 
=p enter 2Pouleogu n_ 


M3 1 


THEE Z1ns. 
19 "Ian isa Quadbangl whocopps 


*" 54 


© 01,4he/Srvet Surveying: tp 


from” ' 


ſite Sides are el having equaldiftances 
one another in al} Places. 97 Ih 28 


x Peas he pane 


; 7 A re. hoe ; is a Quadra: 
| . ARigh 'Angles are all {and'i is either” | 
Laxeor Oblong loi Y 
7. A Square Pavalllogr an dothconſſt of four! | 
equal Lines. The Parts of a Square are, the 
Sides of which the' _ made, and the Dia» 1 


oz 7 


gonal or Line drawn one oppolite voor; 
ern 
; is a angled 
4 noe md dre. I 
9. is | 
r | whoſe Angles ae al Obliqur an is cither @ 
| Rhombus Or 'a Rhowbiobdes,” ' i 07 No oo 11019 
c 10. A Rhombies is an Oblique angled 740 
'y lateral Par allelogr am. iP, One 2411012 
f 11, A Rhowbaides is/21 | m$ 
inequilateral Parallelogram. RES 
12, A-Traptzjum is So Fleiird. 
whoſe Sides are not all vir is elthebs - 


Right angledor Obli ' 

13. A Right ang} Thule hach two op 
| poſite Sides parallel , but unequal, and the Si 
F- between-themt icular. "— 
0 14. An Ob angled Trpezinm 5 . 
e | d4rargle; but. nota Pardilologyits 5; ba g 

two Angles Oblique, and none of the dexpe 
D 1 : . OI 
5. Thus much-' concerning Quadraghs' or | 
a four? ded Figtires. - Figures confiſtmg* ot yiove? | 

than four-'Angles are altnoft infinite, hvrateres 2 
| dutible unto two'forts , Okdinate _— "> 
or lnerduuate and Irregular. 16. | 


wo 


* 


p 
"x. 
: 
Pa 5  <o. ; 


| | ——— —_ is expla 
tions wag: ; 


Kt I .-..Propoſtion- Ie; 
"Ta | _ 
Upon « Right Lint given to deſcribe « Right ans 


Ll on; mbcher Spags tr Oblong. 
a; ig. 10; let: the given Line be 4B, upon 


the'Poin; Acre the. Perpendicnlar 4 D equal 
you intend to make a-Square, but long- 
Sree Ef ox intend an , and upon 


the-Poines D and+-B at ;the diſtance of 4 B and 
AD deſcribe two Arches interſeting one ano- 
ther , and from the laterſeftion draw the Lines 
EDand EB, ſo ſhall the Right angled Figure 
AE be aSquare', if AB and = a, "00e 
thetwile an, Oblong, as was defwred. | 


Pr opoſition I L 
To deſcribe a Rhombu or Rhomboides. 


InFigr:. To the Right Line 4 B draw. the” 
Line A D atany Acute Angle at pleaſure ,, equal 
to AB if you intend a Rhombus, longer or ſhore- 

erif, you intend a Rhomboides , then upon. your 

to the extent of A D-and upon B as 
a Center deſcribe an Arch ; in like'\manner; at the 
net 47 pon Þ 42 (annes 


_- 
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PX "i 


other Arch interſecting the. former , then drave 
the Lines E D and'ErB, fo ſhall HE bethe Rhoms 
bu Or Rhomboides, as was required. 

| Propoſition ITT. 


Upon a Right Lane grven to make 4 Reonker Pet 
tagon, or_ five. ſided Figure. | | 143 


In Fig. 12. Let the given Line be. 43, upon. 


A and B as two Centers deſcribe the Circles 
EBG Hand: CAG XK, then open your 
to the extent of B C, and 
ter, deſcribe the Arch H AF K, then draw the 
Lines KFE and HFC:; fo ſhall AF and'\B 
be two ſides of the Penragon delired, and openi 
your Compalles to the extent of .4 B , upon 
and C as two Centers deſcribe wo:Atches ititer- 
ſecting one another, and from the. Poifit of Intet- 
| ſection draw the Lines E D and DC, 10: ſhall the 
Figure ABand DE be the Pentagon required? 


Propoſition 1 V, "# 


To make 4 Regular Pentagon and Decagon A 
given Circle, 


In Fig, 13, upofithe Diameter CAB deſcfibe 
theCircle CDB L, from the Center Acrect the 
Perpendicular A D, and let the Semidiameter 
AC be biſetted, the Point” of BiſcEtioa js E, {et 
the diitance ED from E to G, and draw the 
Line GD, which is the ſide of a Pentagon, and 
4 6 the tde of a Decagon inſcribed in the ſame 

cle; | 
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x# _ Practical Geometry 3} 
Propoſition \V. 
In a C:rcle given'to deſcribe a Regular Hexagon. 
The ſide of a Hexqgon is equal to the Radix of a 


Circle, the Radius of a Circle therefore being 
ſix times applied to the Circumference, will give 


you ſix Points, to which Lines being drawn from! 


int to Point, will conſtitatea Regular Hexagon, 
as was deſired. 


= Propoſition - V1. 


In:a Grele given to deſcribe a Regular Hepta 
gon or Figure conſiſtins of ſeven equal fades. 


The fide of 'a Heptagon is- equal to half the 
fide: of a Triangle inſcribed ina Circle, having 
therefore drawn an Hexagon in a Circle , the 
Chord Line ſubtending two fides of the Hexagon 
lying together, is the lide of a Triangle inſcrib- 
ed in that Circle; and half 'that Chord applied 
ſeyen times to the Circumference, will give ſe- 
wen Points, to which Lines being drawn from that 
Point, will conſtitute a Regular Hepragon, as in 
Fig. 14. 1s plainly ſhewed. 


GC 
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CHAP; V; 
Of Solid Bodier, . 


Fs ſpoken of the two feſt kinds, of 
| Maguitude, Lines and Superficies, Mens 
| now tothe third; a Body ox, 
2. A Body or Solid is gnitude conliting 
; of length, breadth and thickzie 
3. A Solid is either regular ar irregyldr.. | 
4. Thar is calleda regular Solid , whoſe Baſes, 
Sides and Angles are equaland like: = 
' | (5. And this either imple or Compound. 
. 6. A ſimple regular Solid, is' thax whith Goth 
conſiſt of one only kind of 
7. And this is either a Sphere or Globe, or p 
- plain Body. 
4 8. A Globe is a Solid included by one round 
& | and convex Snperfictes, in the-middte whereof 
” 
Þ- 
d 


there ts a Point, from whence all Lines drawa to 
the Circumferenceare equal, 
v. A ſimple plain Solid, is that which doth 
confi of plain Superficies. 
is 10. 'A plain Solid is either- a Pyramid, & 
An Priſm, or amuxt Solid. 

11: A Pyramid is a Solid, Figure or Body, 
contained by ſeveral Plains ſet upon one right 
lin'd Baſe, and meeting in one Point, 

12. Of all the ſeveral ſorrs 'of Pyramids, 
there is but one that is Regular, to wit a T _ 
dron , or a Pyramid — of four re 
or equilateral Triangles; the torm' whereo c . 

P. | it may. becutin Paſtboard) may be conceived by 


Fignre 15« 
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13. A Priſm is a Solid contained by ſeveral 
Plains, of which thoſe two which are oppoſite, 
are equal, like and parallel; and all others are 
rey J | 
14. APriſmis either a Pentabedron, a Hexahe- 
dron, Or a Polyhedron. | 

'15. A Pentabedron Priſm,” is a Solid compre 
ended of five Sides, and the Baſea Triangle, as 
Fre. 16. 5 G 

5 6. An Hexahedron Priſm , is a Solid cont 
prehended of ſix Sides, and the Baſe a Quadran- 
- gle, as Fg. 7. 

17. Hexahedron Priſm , is diſtinguiſhed 
into a Parallelipipedon and a Trapezinm. 

18, An Hexabedron Priſm called a Trapezium 
is a Solid, whoſe oppoſites Plains or Sides, are 
neither oppoſite nor equal. 

19. A Paralllipipedon is either right angled of 
oblique. 

20. Aright angled ——— Is an Hexa- 
hedron- Priſm , comprehended of right angled 
Plains or Sides; and it is eithera Cube or an Ob. 
long. 

21, A Cube is a right angled Parallelipipedon 
comprehended of ſix equal Plains or Sides. 


22. An Oblong Parallel:pipedon, is an Hexahe- ' 


dron Priſm, comprehended by unequal Plains or 
Sides. 

23. An Oblique angled Par-lllipipedon , ag: 
Hexahedron Priim , clmpctundns: of Oblique 
Sides. . 

24. A Polybedron Priſm , is a Solid compre- 
hended by more than ſix Sides, and hath a mul- 
tangled Bale, as a _Quincancle, Sexangle, © c. 

25. Aregular compgung or mixt Solid, is > 

| a SOluc 
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a Solid as hath its Vertex in the Center, and the 
ſeveral Sides expoſed to view, /and of this fort 
there are only three; the Oftohedron, the Icoſabe- 
dron, of both which the Baſe is a Triangle; and 
the Dodecahedron, whoſe Baſe is a Quincangle. 

26. An Otftobedron is a Solid Figure whick is 
contained by cight equal and equilateral Triag- 
gles, as in Fig. 18, © 

27, An Icoſahedron is a Solid, which 'is  con- 
tained by twenty equal and equilateral Trian. 
gles, as Fig. 1 9. 

28, A Dodecahedron is a Solid, which is com- 
tained by twelye equal Pentagons, equilateral and 
tquiangled, as in Fig. 20. 

29. A regular compound Solid, is ſuch a So-, 
lid as is Comprehended both by plain and circu- 
lar Superficies , and this is either a Cone or a 
Cylinder. 

309. A Cone is a Pyramidical Body ,, whoſe 
Baſe is a Circle, or it may be called a round Py- 
rams, As Fip. 21. 

31, A Cylinder is a round Column every 
where comprehended by equal Circles, as Fig. 
22, 

32. Irregular Solids are ſuch , which- come 
not within theſe defined yarieties, as Ovals, Fru- 
ſtums of Cones, Pyramids, and ſuch like. 

And thus' much concerning the deſcription of 
the ſeveral ſorts of continued Quantity , Lines, 
Plains and Solids ;- we will in next place 
conſider the wayes and means by which the Dt- 
mentiohs of them may be taken and determined, 
and firſt we will ſhew the meaſuring of Lines. 


” 
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CHAP, VI, 
Of the Meaſuring of Lines both Right and Circular, 


T7 Very Magnitnde muſt be meaſured by ſome 
known kind of Meaſure; as Lines by Lines, 
-Superficies by Superficies, and Solids by Solids, ag 
if I were to meaſure the breadth of a River, or 
height of a Turret, this muſt be done by a Righg 
Line, which being applied to the breadth or 
height deſired to be meaſured , ſhall ſhew the 
Perches, Feet or Inches, or by ſome other known 
meaſure the breadth or height deſired : but if the 
quantity of ſome Field or Meadow, or any other 
Plain be deſired, the number of ſquare Perches 
muſt be enquired; and laſtly , in meaſuring of 
Solids, we muſt uſe the Cube of the meaſure uſed, 
that we diſcover the number of thoſe Cubes 
that are contained in the Body or Solid to be 
meaſured. Firſt, therefore we will ſpeak of the 
ſeveral kinds of meaſure, and the making of ſuch 
Inſtruments, by which the quantity of any Magni- 

tude may be known. 
2. Now for the meaſuring of Lines and Su- 


rficies, the Meaſures in uſe with us, are Inches, - I + 


Feet, Yards, Ells and Perches. 

3. An Inch is three Barley Corns in length, 
and is cither divided into halves and quarters, 
which is amongſt Artificers moſt uſual , or into 
ren equal Parts , which is in meaſuring the moſt 
uſeful wayof Diviſion. 

4. A Foot containeth twelve lnches in length, 
and is commonly fo divided ; but as for ſuch 
things as are to be meaſured by the Foot, it is far 

. x wartank Bicw + betfer 
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better for uſe, when divided into ten equal Parts,.. . 
and each tenth into ten more. a 

5- A Yard containeth three Foot, and is come. 
monly divided into balves and quarters,the which 
for the meaſuring of ſuch things as are. uſually, 
ſold in Shops doth well enough, but in the mea- 
furing of any Superfcies , it were much better. 
to be divided into 10 or 100 equal Parts. _ 

6. An Ell containeth three Foot nine Inches, 
aud is uſually divided into halves and quarters, 
and needs not be otherwiſe divided, becauſe we 
have no uſe for this Meaſure, but in Shop Com- 
modities. 

7. A Pole or Perch cotaineth five Yards and 
an half, and hath been commonly divided into 
Feet and half Feet. Forty Poles in length do 
make one Furlong, and eight Furlongs in length 
do make an Engliſh Mile, and for theſe kinds of 
of lengths, a Chain containing four Pole, divided 
by Links of a Foot long, or a Chain of hfrty 
Foot, or what other length you pleaſe, is w 
enough, but in the meaſuring of ,in which 
the number of ſquare Perches is required; the 
Chain called Mr. Gunters, being four Pole in 
aggh divided into 100 Links, is not without jult 
realon reputed the moſt uſeful. / 

8. The making of theſe ſeveral Meaſures is 
not difficult, a Foot may be made, by repeating 
an Inch upon a Ruler twelve times, a Yard 1s 
eight Foot, and ſo of the reſt; the Subdiviſion 
of a Foot or Inch into halves and quarters, may 
be performed by the ſeventeenth of the firit, and 
into ten or any other Parts by the firſt Propoſition 
of the firſt Chapter, and all Scales of equal Parts, 
of what ſcantling you do deſire. And this 1 

C 4 think 


tiunk is as-mnch as needs to be faid concerning 
. the dividing of ſuch Inſtruments as are- uſefal in 
the meaſuring Right Lines. 

' 9. The next thing to be conſidered is the mea- 
ſuring vf Circular Lines, or PerfeCt Circles. 

10. And every Circle is ſuppoſed to be divi- 
ded into 360 Parts called Degrees, every Degree 
into 60 Minutes, every Minute into 60 Seconds, 
and fo forward this diviſion of the Circle into 
360 Parts is generally retained , but the' Sub- 
diviſion of thoſe Parts, ſome would have be thus 
and 100, but as toour preſent purpoſe either may 
be uſed , moſt Inſtruments not exceeding the 
fourth part of a Degree. 

11. Now then a Circle may be divided inta 
360 Parts in this manner, Having drawn aDia- 
meter through the Center of the Circle dividing - 
the Circle into two equal Parts, croſs that Dia- 
meter with another at Right Angles through the 
Center of the Circle alſo, ſo ſhall the Circle be 
divided into four equal Parts or Quadrants, each 

drant containing go Degrees, as in Fig. 7. 
GE.ED. DL and LG, are cach of them go 
Degrees; and the Radiws of a Circle being equal 
to the Chord of the ſuxth Part thereof, that is to 
the Chord of 60 Degrees, as in Fig. 14. if you 
ſer the Radizs GB from L towards G, and alſo 
from G towards L, the Quadrant G L will be ſub- 
divided into three equal , each Part con- 
taining 30 Degrees, G M. 30. MH 30 afid HL 
30, the like may be done in the other Quadrants 
alſo; ſo will the whole Circle be divided into 
twelye Parts, each Part containing 30 Degrees. 

- And becauſe the ſide of a Pentagon inſcribed in a 
Circle 1s equal to the Chord of 72 Degrees, or 
| the 


the firſt Part of 360, as in Fig 1 
you ſer the Chord of the firſt Srey od 
given from G to LorL to G, WPg.7 you will 
have the Chord of 72 Degrees, and 
between G P72 and G H60 is HP 12, which be- 
ing biſetted, will give the Arch of 6 Degrees,and 
the half of fix will give three, and &© the Circle 
will be divided into. 125 Parts, each Part con- 
taining three Degrees, to which the Chord Line 
being divided into three Parts, the Arch by;thoſe 
val Diviſions may be alſo divided , and &the 
bn whole Circle will be divided into 36O, as wands 
ed. 

12. A Circle being thus divided into 360 Pld, 
the Lines of Chords, Sines, Tangents and 
are ſoralily made Gf what hath been ſaid of them 
-in the Second Chapter be but conſidered) that 
think it needleſs toſay any more concerning their 
- An but ſhall rather proceed unto their 

e 

13. And the uſe of theſe Lines and other Lines * 
>», ngh ined Fir will ry ener 

t lined Figures ;, an in the meafuring 
a Circle and Circular F3 Wo 


CHAP, VIL 
Of the Meaſuring of 4a Grele. 


” {quaring of a Circle, or the finding of a 

Squareexactly equal to a Circle given,is that, 
which many have endeavoured , but none as yet 
haveattained: Yet Archimedes that Famous E- 
matician hath ſufficiently proved, That the Areaof 
a Circle is equal to a Rectangle made of the Ro- 
dixs and halt the Circumference ; Or thus, The 
Area of a Circle is equal to aReQtangle made of 
the Diameter and the fourth part of the Circum- 
ference. For Example , let the Diameter of a 
Circle be 14 and the Circumference 44; it you 
multiply half the Circumference 22 by 7 half the 
Diameter, the Product is 154; or if you multiply 
11 the fourth part of the Circumference, by 14 
the whole Diameter, the Product will (till be 
154. And hence the Superficies of any Circle 
may be found though not exaCtly,yet near enough 
for any uſe. 

2. But Zudolphus Van Ciden finds the Circum- 
ference of aCircle whoſe Diameter is 1.00 to be 
3- 14159 the half whereof 1.57095 being mul. - 
tiplied by half the Diameter 50, cc. the Product 
Is 7.85395 Which is the Area of that Circle, and 
from theſe given Numbers, the Area, Circumfe- 
rence and Diameter of any other Circle may be 
found by the Proportions in the Propoſitions fol: 
lowing, 


Propoſition 


Mob of- hb aewfanead res | 


. 
' | G 
: 


Propoſition 1, 


The Diameter of a Circle being given to fiud the 
Circumference, 


® 7 S 


| As 1.to 3.14159: fois the Diameter to the 
Circumference. Example. In Fig. 13. Let the 
; Diameter I B be 13. 25. Ifayas1.to 3. 14159, 
b ſoI1B. 13.25 to 41,626 the Circumference. of 


that Circle. 
7; Propoſition IT, 
| The Diameter of a Circle being given to find the 
| Superficial Content. 
| As 1. to 78539; fois the Square of the Dia- 


| meter given, to the Superficial Content required, ' 

| Example, Let the Diameter given be as before 1B _— 

| 13-25 gpm. - thereof is 175. 5625 therefo 

| As 1. to 78539: ſo 175. 5625 to 137, 88 
Superficial Content of that Circle, 


Propolition 11L 


| The Circumſerence of a Circle being given, to fond 
the Diameter, 


This is but the Converſe of the firſt Propoſiti- 
on: Therefore as 3.14159 is to 1 © {0 15.the 
Circumference to the Diameter; and the 
Circumference -an Unite, it is. 3. 14159» 1 7: 
1, 318308, and ſo an Unite may be brought ints 
the firſt place. Example , Let the given Cir- 


a. 


cumference be 441. 626. I fay, 


As 1. to 318308 : fo 41.626 to 13. 25. the 
Diameter required. 


ometry 3 


Propoſition IV, 
The Circumference of a Circle being given to find 


the Superficial Content. 


As the Square of the Circumference of a Cir- 
cle given is to the Superficial Content of that 
Circle: ſo is the Square of the Circumference 
of another Circle given to the Superficial Con- 
tent required. Example , As the Square of 
3- 14159 is to 7853938: 1o is 1. the Square of 
another Circle to 079578 the Superficial Content 
required, and fo an Unite for the moſt eaſie work- 
ing may be brought ito the firſt place : Thus 
the given Circumference being 41. 626. I ſay, 

As 1.to 0.79578: ſois the Square of 41, 626 
to 1 37. 88 the Superficial Content required, 


Propoſition V, 


The Superficial Content of a Circle being given, 
to find the Diameter. 


This is the Converſe of the ſecond Propoſiti- 
on, therefore as 78539 is to 1. ſo is the Superfici- 
al Content given, to the Square of the Diameter 
required, And to bring an Unite in the firſt 
place : I fay. 

As 7853978. I :* 1, 1.27324, and there- 
fore if the Superficial Content giyen be 137. 88, 
tofind the Diameter ; 1 fay, | 

As . 


As 1. to 1.27324: fo 137.88 to 175. 5625 
whoſe Square Root is 13. 25, the Diameter 
ſought. 


Propoſition VI. 


The Superficial Content of a Circle being given, t6 
find the Gireumference, | 


This is the Converſe of the Fourth Frog 
on, and therefore as 079578 isto 1 : ſo is the Su+ 
perficial Content given, to the Squareof the Cir- 

| cumference required, and to bring an Unite in the 

| firſtplace: I ay, | 

| As 079578. 1 :: 1, 12.5664, and therefore 
if the Superficial Content given be 137.88,-to 
find that Circumference : I fay, 

| As 1.t0 12. $664: ſoisthe 137.88to 1732. 7 

whoſe Square is 626 the Circumference, 


Propoſition V11, 


The Diameter of a Circle being given to find the 
- Sideof the Square, which may be inſcribed within the 
| ſame Circle, . 


The Chord or Subtenſe of the Fourth Part of 
aCircle, whoſe Diameter is an Unite, is 7071067, 
and therefore, as 1, to 7071067: ſo-is the Dia- 
meter of another Circle , to the Side required. 
Example, let the Diameter given be 1 3. 25 to find 
_ id of & Square which may be inſcribed 1a that * 

cite: I lay, , 
| As 1. to 75071067 : ſo is 13.25 to 9. 3691 


the ſide required, 
Propolition 


; 0 . "RI. 4) "ia = . { _ : 
| = Il 7 X - "# A 
oz, the Art of Hurveping. 23 


T7 © Pp” — WT 
- Propofition VIIL 


The Circumference of a Circle being given, to find 
the Side of the Square which may be inſcribed in the 
ſame Circle. 


As the Circumference of a Circle whoſe Dia- 
meter is an Unite , is to the ſide inſcribed in that 
Circle ; fo is the Circumfererice of any other 
Circle, to the ſide of the Square that may be in- 
fcribed therein. Thereforean Unite being made 
the Circumference of a Circle. 

As 3.14159 t0 7071067: ſo 1:to 225078. 
- And therefore the Circumference of a Circle 
being as before 41: 626, to find the fide of the 
Square that may be infcribed : I ſay, 
| . *As 1. to 225078 . ſois 41. 62640 g. 3691 the 
4 ſide inquired. 


i; 


-Propoſition I X. 


ti Axis of a Sphere or Globe being given , to 
find the Superficial Content. | 


As the Square of the Diameter of a Circle, || ' 
which is Unity , is to 3. 14159 the Superficial 
Content , fo 1s the _ of any other Aris 
gtven, to the Superficial Content required. Ex- 
ample, Let 13.25 be the Diameter given, to find , 
the Content of ſuch a Globe : Ifay, 


As1.to 3.14159: fois the Square of 1 3. 25 c 
to 551. 54 the Soperficial Content required. | : 


Propoſition 


Propoſition X. * 
To find the Area of an Ellipſis. 


As the Square of the Diameter of a Circle, is 
to the Superficial Content of that Circle; ſo is 
the ReCtangle made of the Conjugate Diame: 
ters inan Ellipſss,to the Area of that Elpſisz And 
the Diameter of a Circle being one, the' Arec is 
7853975, therefore in Fig. 26. the Diameters 
AC8 and BDy being given, the Are4 of the 
Elbpſi ABC D may thus be found. | 

$ 1. to 7853975: ſo is the e AC 
in BD40to 3. 1415900, the Area of the Elipfis 
required. Z 


c_ "—> 


CHAP. VIII. - 
Of the Meaſuring of Plain Triangles. 


Aving ſhewed the meaſuring of a Circle, 
and Ellipſs , we come now to Right lined 
Figures, as the Triangle, _ , and Mul- 
tangled Figures, and firſt of the meaſuring of 
the plain T riangles. | 
2, And the meaſuring of Plain Triangles is 
either in the meaſuring of the Sides and Angles, 
or of their Area and Superficial Content. © * 
3. Plain Triangles in reſpet of their Sides 
and Angles are to be meaſured by two ſorts of 
Lines , the one isa Line of equal Parts, and by 
that the Sides muſt be meaſured , the other" is a 
Line of Chords, the Conſtruttion whereof _ 


03, the Yrt of Surbeylig. 92. 


5. 


v 


: - 
- . +» 
= 


33 _PtaoftealGrometrys - 
been ſhewed in the ſixth Chapter, and by that the 
Angles muſt be meafured , the Angles may in- 
deed be . meaſured by the Lines of Sines, Tan- 
gents or Secants, but the Line of Chords being 
not only ſufficient, but moſt ready, it ſhall ſuffice 
to ſhew how any Angle may be protracted by a 
Line of Chords, or the Quantity of any Angle 
found, which is protracted. 

4-: And firſt to protra&t or lay dowttan Angle 
to the Quantity or Number of Degrees propo- 
ſed, do thus, draw a Line at pleaſure as AD in 
Figure 5, then open your Compalles to the Num- 
ber of 60 Degrees in the Lane of Chords , and 
{tting one Foot in 4, with the other deſcribe the 
Arch BG, and_from the Point A let it be requis 
red to make an Angle of 36 Degrees: open your 
Compaſſes to that extent in the Line of Chords, 


and letting one Foot in B, with the other make' 


a mark at G, and draw the Line AG, ſo ſhall the 
Angle B AG contain 36 Degrees , as was re- 
quired, 

5- If the Quantity of an Angle were re- 
quired, as ſuppoſe the Angle B AG, open your 
Compalſles in the Line of Chords to the extent of 
60 Degrees, and ſetting one Foot in A, with the 
other draw the Arch BG, thentake in your Con» 
Palles the diſtance of BG, and apply extent 
to the Line of Chords, and it will ſhew the Num- 
ber of Degrees contained in that Angle , which 
in our Example is 36 Degrees. 

6. In every Plain Triangle, the three Angles 
are equal to two right or 180 Degrees , there» 

Fore = Ongle being given, the ſum of the other 
two is alſo given, and two es being given, 

the third js given alſo, .. Pr TTY» of 

-, Plain 


KK a> £.cc ww 


-S 3... ET TE 


© FN b 
7. Plain Tri are ether _— 
Oblique. TI uoalk Aut 


8. Ana Angled Plain T YH 
the.. Eg LY "ol 


: x $5 —_ , "ts abaSqpt : | 41 l 

p C04 0s Ang Plain T1 the | 
| one Leg being given, to find brierr Jane oe "Sj 
1 | other Leg. 111 oi) * 
/ GOomoHn-. . - « {# 


lathe Right Angled Plain Triangle ADE i in 
Fp, ve" Let, the giyen Angles be:D:#-E' 46, md 
DE A 54, and let the given:Leg be AD 4963 
to find the Hypotenuſe AE, _ the other Leg 
E D 


Drev/s Lingalrire 43.8 Doan 

: EE ATEE 
Quantity of the AD RES # 

. dicular op SURE: 

. Cs 


hy down 
fourth tee 
the Þ = chen mea x pho th 


'S 

AE 
p hall 4B je Hs = 
| cticoter Lag: j 


Propoſition ens 1140 


C7 1 Jornh” 


- The Hypteans ant Obbge Gs gs 7 fe 
ſr the Lap a * 03 


gh the 488, and one. of 
FEES OY 


E, and from! the Point: 
= e Perpendicular E D, then ſhall AD be- 


let 
ing meaſured upon the Sat be 476 for one beg, 


andE D 345.53 theother. 


WM Fropeme. ys ; 
The H and cs Leg gives fd the 4h 
ghv ant the ther Legs 


Let the given enuſe be 539. mo given 
Eeg'476. Draw _ at pleaſure as A D, upon 
which ſet the given Leg from 4to D.476, and 
| nbd eredt-the'Perpendicular D E; 
is. 
$.t0 ven 
and fetting \'0ne>Foor Lacks Eebe 3m f/m0G 
the other tillir couch the Perpendicular D E,they 
oof draw re bor 'E-Di.'be 345-8-the 
Reg inqui ired; and the Angſe D AE, will be found 
by the Line of Chords to be 36. whole.Comple> 
mc Re DEL. 54 


Nom! WAY 4 Propoſition 


* COONEY ODT CI CE OI Ig Oe 


Y Rt sz 0” FF. am ©. 


N 


+ tie hed >... 
- 


Let one of the gi given Legs be 47 6, ahd the 

ther 345.8, Dr theLine 4DE = 
476, and uponthe Point D, bd 
cats DE 50/the extent 6E) 
4 ſo ſhall XE be the 


DAE willby the > be 
Fave Be 


ts 


yt 


lp given; ys roman 


I wy Obliq ie Spied ahs Jetbnd 
of the gi 26. ind be Foe 3s. 
and hee t a given m1 #44 the Sum of the 
two given Angles being dedutted from a Semi- 
circle, leaverh for the Third Angle 115.50 De- 
grees, theft draw the" Line BC 652. and: 

Points B and-C protradt the given Angles | 
draw the Lines B D and CD, which 

fured »pon your Scale of equal Parts B D Will be 
fon Code $12.43,40d BD 431.69: 


D > Propoſit. 1 


Prepoſtion' VL 


1 I 99544 py Angled Triangh 
given, wit Anole 0 ae to one of > x pots 
other Angles pc” wr pd third Side , if it be known whe- 
cher giv. topje Opps toon aher Side Suenbe Hee 

Wha Tr went] 4 vis Tf 

Buy, bigs hag ﬆ Plain Frangle; let the, 
and let the Side ad-! 
#9 thatAngk be 632, and therSide ear 
qe BCin# $2 3.5-/Probrnch 

* = Ange z3 Degrees upon oint: C add; 
tg - £, then-opegyobr Compalies to 
the.- ather' SideFiyen 43+: 1,40 
ſetting one "_ in B, turn the, ggh&r/@bout mill 36! 
touch the Line DC, which will be in two pla- 
ces, in the Points Dand-E;.4t therefore the 
Angle at B be Acute the third Side of 0 


wall-hs' GE, according therefore 


ef. that-Angle: you, mult draw wg 
BD ve B E to compleat the Triangle, and then 


you E—INy the other canta and the third 
been ſheweds -; 

| v0 > Þ1 Fe 

Bo; oT wh «Propeſxion VII; - 


Two Sides of ar o Oblique Angled Plain T riangle 4 
ing given ,; with-the ule comprehended by them to 
| Bude eter Angles and the third Sd 


vo 

"Let < Ge of the given Sides be Hee F ogg 
ther 4 31:1, 40d let the Angle comprebendedby 
chem be Deg, 26,50, draw a Ls at pleaſure, 
« - % CCI $ £ WU «5 


- 


x PEES$ 


y ty | kN fs 5 
ermmnngs Bro-Corr . 


then upon. the. Pointe B protractthe given Angle 


26. 59. and draw the Line B D, and from B to D, 8 


ſet off your othgt | given! Side 431, 1. and draw 
the Line DC, fo _ youccnſtituted the Triangle 
BDC; inwhich.yo may mealury. the nga q 
the third Sidn, as hath been ſhewed,.. "= 


\Progolgien VI, 


The three Sides of an 0 Aged © 
being given, PITTS | vu 


Let the length 'of one. of: the-givet Sides be 
632, the length of another 431; 1, and thelepgeh 
of the third 312. 4, and Draw aLane at pleaſure, 
as BC in Fig. 2.5, and by help of.your-Scale of &- 

val. Parts , ſer off the greateſt Side en 632 
rom B to C. then 0 pen your 118 
ſame Scale to the extent '© nh of rhe other 2 
Sides, and ſetting one Foot 0 io J 
B, with the other: deſcribe an-dccult 
extend your Compaſſes in the ſame Scale ions, 
length of the third'Side, and-ferring; one Fopt 
C with the other. deſcxibe..anotber Arch 
the former, and from the Paint of Inter 
draw the Lines B-D: and DC. to ple 
Triangle-8 DC, whole Angies naty - mcaſured, 
as hath heen ſhewed, x4; hu tt 

And thus may all the Caſes of Paint 
be reſolved by Scateand Compaſs; he that-& 
to reſolve them Artneticlys by my: ly by uy 
tria Britamuica's, Or. apap pers + 
pogett Fs ; one > Cale 3" -of Rig Angiod 


—_ 


1 - as " a” 
> IE $- 


Tridny le bro oregano ably | 
the finding of the Arreof the Segment of 'a Cir. |! 
de I willherc ſhew how, roreſolve by Numbers,” 


Propeliicn I'%. 


Angled Plain Angle the Hypote- 
mates LI bg gem ; fel toy her Tp 


— Take theSuns and wer Die” 
| iven, then multipl Sum D 

E ven Send of the Produtt exrratt the Square | 
E- oh , which Square Roor hall be the Leg aq 


In Fie. 5. Let the given 
Prrgrrd 4, and "the given Joy Frei 
det DE be theLegir aired The Sum of AE 
and 4D is 1664.3,and their Difference is 112.3, 
now then if you Gply 1064. 3 by 112. »,the 

will be $1950. Ty; Ones Baaepo Fe 


_ Se Leg DE. 345-8 


| 


11 Propolition X. 
The Levs of 4 R led Plain Tri avvle | 
Wh [nears On wap 


ply be the Content.” Example, In the 
Rightangled plain Triangle A D E, let the given 
egs be 4D 476, and DE 345, and let the Ares 
f that Triangle be required, 'if you multiply 
vg 34 San0a0 4 be 20eS 
cor 5211043 Te Area 

bo 1109 oxSuperhcial Tod: 

4 hy Praptten 


Pee 4 


Propafition KY 


Rn Pons 


: . 


| © Add the thike Sides together , and from 
| half Surn Cubtratt cach Side, and note their 
|} | ference}, then multiply the half Sam by the 

Differences continually, the Square Roat of the 
"1 Jai Product, halt be the Coarenr 

Fes. Let the Sides of the Tri © 

i Ms 25. AC 13, and BC 11 the a 
Sum of theſe three Sides is 44, the half Sum is 
22, from whence ſubtratting, Ns — Dif- 
ference is 2 , from whence yr of. Brake rais' 
AC 13, the Difference i Kg, f etl 
ſubtraft BC 11 from the hal Frochongt 
rence will be 11, And the balf Sum 221 
multiplied by the firſt Difference 2, the 
is 44-and 44 being muſtiplied by the Second 
ference 9, the Product is 396, and 396 ſl 
| tiplied T the third Difference r1, the 8 
7 4356, W ole Square Root 66,'18 the Contens re 


br: Or thus, fromthe Angle Ciet fall the Perpen- 
dicular DC, fo is the Obli angled! Fs © 
ABC, turned into two Hon 
meaſure DC u pe 3 er of EquiPars 
length-thereo be found to be 6. 6, by which _ 
if you multiply the Baſe AZ 20, the 
be 132.0, ſy bk v6, is he Hoo 


angle, as 


9 To Þ 5 2,09, 2 -- 


- m0 The Sides Ob , led uadry be. 
thereof. "8 > Fo. "Ng 


. Let the Sides. of. the Oblique angled. Quadran- 
gle: ABE Din Fig. 11, be given, draw the Diago- 
nal AE, and alſo the Perpendiculars DC and B F, 
then meaſuring AE upon the ſame Scale by which 
the Quadrangular Figure'was protratted, uppoſe 
yon find the length to be 632, thelJenigth of D 
112, and the length af BF 136, if you multipl 
AE. 632 by. the Half of DC56, the Product 
wilt be 35392 the Area of ACE.D. 'In like 
manner if you multiply AE 632, by the half of 
BE 58, the Product will be 42976 the Area of 
AGEZ, and the Sum of thele two ProduQts is 
the Areaof ABE Das wasrequired, © 
*., Qr thus, take the Sum of DC 112, and BF 
136. the which is Hb and multiply AE'632 by 
s >" axggrocy ls y 124, 8 TOS eto 
368 the Area of the ular Figure 
ABED, as vetore. SOT OR; Oo 


Propolition- XIIL 
The Sides of a plain irreoular multangled Figure 


C 


4 mg £ven, to fond the Contert, 


In Fiz. 26. Let the Sides.of.the mw ed Fi- 
Zure, A.B.C. D. E.F.G. H. be given, and Jet the 
Hrea thereof be required , by Diagonals drawn 
from the oppolite Angles reduce the Figute given, 

wy 14 SG % 4 | Wy %. , GE into 


_- 


S 4 


neo. 


TINT Ingle, i, ine 


TIz # en MEUun 
: 


and Perpendichlats by the ſame $6 


' the Figure' it ſelf was Protratted, | 
thoke Triangles being * ſhe hath be 2s; 
ſhewed, ſhall be AF the Content required : th 6] 


by the Di $ AC, BE and EC g 
aged <a; Be unded is comer ng 
three Oblique angled wo far F 
AFGH. 1tE8 Dc and each of 
arc divided into four Right angled Ti: : 
whoſe ſeveral Contents may be EE | 
Half of XF 29, thar is by 23, the Product 


Let 'G A 94 be multiplied by balf ZZ 27 
be 21, be the Arza of AHGF. Soong 


is 11, and FN 13, Ge half Sum 12 
if you multiply. AE 1 32, the Product will be” 
1534 the Area of AFEB. Thirdly, let Bp be 
18#D 32, the balf Sum is 25, by which mh 
multiply AE C 125 the Pro will be 
the Area of BEDC, and the Sum of 


oducts is 6891 the Area, of the whole irregu+ 
Figure. ABCDEFGH, as Was rec 


Propoſition X1V. 


The Number 0 ees in the Sector of « Gre 
being given, to AA 1h thereof. Hoy k 


In Fiz. 27. ADES n es 
which the Arch DEG, is Degrees. 24. 50, 
1. Prop. of Archimed, a: + nfo Ky | 
length. of balf the Atch 


CE 0 te dub Arch 


| A 7 7 to | 
V an Oulew, is. 3..14159265 $8979, 3 
the Xe Contcline of 79. Ir | 
ed TO 3npago. Nom hen eating the Fagth ie 

Degrees and.Decimat Parts, you 

ne multi ply. the e aforeſi tength of ,one. 'Cen- 

teſme by the Dees ces and Parts given , and the 
a Prom hal be Jength of thoſe Degrees and 
Parts required, and the Area of a Setter coce 
twice "thoſe Degrees and Parts. Example , the 
half of DEG 23.50 is- DE or EG 14. 
which if, you multiply 0. 91745 426259, Op chr 
daft will be nt ef 
fach DE, and the reaof Sel bc. 


bs, 4 


F ., Propoſition X V, 


" "The Number of De ea bas A 
peg tk ca of. that Segment. . | 


i. In Fig. 27. Let the cre of the Seem 
> DEGX be required, in which 'let 'the- 
7 DEG be Degrees 23. 509, then 15-the Aro 
>, Stor ADEG 2050761879325 by tlie f 
es. or 8, from which if you dedu® oe ; 


tangle A D.G the reamginer x 
| - And the 4 


5 LAS hs —”  - LT \ Aa 
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box che Produd will be 19; rings 4 5 * 
fore, and this .dedutted fro 
Areaof the Set# ADEG 2050761879325; 
remainer will be 57501 6434875 the Area © 
Segment D E G Lyas was delired.. 


Propoſition X VT. 71d 


The Diameter of a Circle cue into | 
her of Equal Parts, to Rnd he Ales of EL 


wade by rhe Chord Line drawn at 
through any of thoſe equal Parts of 


In Fig. 28, The Rekus AD is cut into fyo Rh. P 
dis; oe the Segment E DF Lis made by +. # 
Chord Line E LF at Right Angles to , "Ms For 
in the fourth Equal Part, or at eight tenths yiete- "2s 
of : now then to find the rex of this Segment x 
we have given AE Radius, and A L 8, and _—_ 
fore by the ninth hereof E og >2und' 
626000, the Sine of E D 36. 87, by 
mulriply 0. 0194532, the og is* 
the Settor AE DF 64350286, and-1 
the Triangle AF F is 48, which being de 4 
from the Are of the Seftor , the per - 
16350286 is the Area of the Setter E DPE Sa > 
-W ired.” -And in this manner was & \ eee 
* ble of Segments made by theChordLiney : ih 
the Radu into ,YO0 Equal Paths (+ = 


Another way. 


In Fis, 28. Let the Radinv 4D) be cut* ind 
10, 169 Of 1000 Equal Parts, and let th 


a® 


r_ | {more uſeful i in Common Praftice ,. ther 


Puaetical:Se 24 "_ 


| ” _w &; td 
» oh. ron pions 


K and 44 PN.EL, * 

of Ordinate , wilt be the. Chards: 
ſeveral Arches, and the Sum of thele Chor 
inning with the leaſt Ocdinate, will orderly 

ive you the Area of the ſeveral S2gments made 
Tthoſ Chord Lines , but the Niamecter mult be 
be divided into 100000 Equal Parts, becauſe pf 
unequal differences at the beginning at"t 

: -but taking the Ares, of the Circle tþ 

3-141 $9265 35, cc. as before}, the Ares. of 
Semicircle will be 1. 57079632, from which 

if you dedutt the Chord G H 1999999 , the 
...Chordanſwering to 999 Parts of the Kadrws, 'the 
.-.remainer is; 1, 56879632 the Hrea of the 'Seg-1 
anent GDH. And 1n this manner by a contj- 
= of the Chord Lines from the Ares 


4 


the Segment of the Circle givea, was made 
Table ſhewing the Ares of the Segments of 


to the thouſandth part of the Radies, | 
EIS a T1 able ſhewing- the Area of the 


= Segments vf a Circle to the thauſandrh part af 
2 the Radix,” whoſe whole Area 18 Uniry, ix , 1s yet 
"0 exore from 

by i LG was that Table allv made by thig Pro- 


As th the Area of the Circle whoſe Diameter 4s, 
to wit- 3. 14149 's to the Area of any 
art of that Diameter, {o is Unity the ſuppoſed 
Ares of, another Circle , to thelike part of that 
Diameter. Exemple,the Area an{wering to 665 
Parts of the Radins of a Circlewhoſe Area is 
(414459 18 9:91 354794 therefare; (1) 
Jo BS. 3- 14159265 18 20 9913547943 $0 "N 
©:49 0 
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Radius , We baverenkarged it by the difference 
ihe 5000 parts of the Radiag , and 
tg the tet rhouſandth rays nat 
uſe of which Tabte lms be ſhewedt when we cams! 
ntdy RIO £ 2:53 dQ 


/ iti nd wy 10 
To 7 Icr9vgl 2:0; 
CH AP. #Mpliol uo, ny 
Of the Meaſuring of Height» ind Diſt eces./ 


Bs ſhewed-ia the former Chapter; 


all plain Triangles may.be c— i. 
j only in reipeCtof their Sides and Angles Y bo. gk + 8 


feſpectof their: Areas. and 
res Of all —_ 


Let ſuch a Qaratthrelae be 
hind ey 9A 
pheed Tecap hpi 


ng 

fram thence both ways rhe Tangents - 

eg. 71. 57 Deg. 75. 97 Deg. 78.76 

Deg. tbat is, 2, 3. 4-5 and 6 being fer /, Jour 
adrant will be fitted for the taking of 

Heights ſeveral ways, as ſhall be explainedin the 

Propolttious following. | 


Propoſition 1, 
ttm of a Towers Trees or other 


- A+ any-convenient diſtance from the Foor of 
the Object-ro be meaſured, as-ſuppole at Cin Fig: 
352. and there looking through-rhe Sights of y 

calt yow efpie rhe top of rhe Objett'ar 

A,obſerve what Degrees in the Limb are cor by 
the Thread, thoſe gn marthg tos co 
Edge of the Quadrant to the Right IN 

tity of the- Angle ACB, which rn 44 pple os 

grees; then.1is the BAC x5 

fog the Complement the former ro 99 Degrets. 
s;done with Chain or NG met- 
ſure the diſtance from B the Foot of the Objed, 
to-your Station at C, which ſuppoſe to be 115 
Foot. Then as hath heen ſhewed-in the 1. Prop. 
Ghep. 8: draw-/a Line at pleaſure as BC, and by 
your Scale of Equal Parts, ſer off the diſtance 
 meaſared from BtoC'125 Foot, and upon the 
Point C lay down your Angle taken by obſerva- 


tiou 35. Degrees, thenereQa ht Re" 


SS 


LC 1 wat Os 


>» > 228 499 en 57 It Og © USO we. 
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' Foot , then will 1124 Foot be.the Height of the 


i TE one Sony fo 


AY 


© 3-3-4: the Quadrant, 
he? I nf ol aha ord n gp | 
will be i yep iangagy 6 Fro 

thrice as &c remoy 
Station from C to D, a ins ing my 
yer 2 in the ant, and the,diſfanc iy 63 


Tower, above the Eye. 
In like manger .if you remove your our Stagion 
rome till your Thread fall _ wy he 
J80res 1n the Quadrant; betw 
grees, the diſtance, between = 
Tower , and Statipn willat. 2. T4 


OE. ans 


Tan 0} 1% A. ww : 


a oe y = 4 *, £ Lp 
L.. | . Seat 
- 
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falls upon, and then meaſure the diſtance be. 
{worn the Station;* inf theFoot of the Objett, 

| multiplied by the cut itt 
two E8 he 


alt hehe eight of oe Object 


cad hangs zDexr = 


x, An0 es irels ee te 
ty which b being en op AY the 
which" cntting 
the ho Pr fuppoſed betob't 
| red wilt be oot , he that defires to'pe 
m this worK'with more exattieſs, muſt 
of ore Table of Sin&s and PTangents Nitural 
Artificial, tvs we think ſufficient for ot pre 
fene purpoſe.” 
4 


SU 10 ou, '* "Propol iron tl >. - 
"+, 0 find an inacce/ſible Height at two ati, 


rey Station at pledfure.as at Þ, and thert 
fooking through the Sights of A. td 
The top of the Objedt, obſerve 
'Eutdy the Thread inthe Limb, Sik admrt to 
68 Degrees; thett remove backinird; illthich 
gle taken by the Quadrant, be Ars 


SOPEY BY BO mnnc ns 


TR gy V7, RAS, T 


AE RT TH IST, © 
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_ help of your Scale of Equal Parrs, 


ſtance - between your two 
Hypothenvufal Line at your RN Serion, vie 4D, 


if the diſtance berweeti 'your two Stations were © 


426 foot, then draw a Line at pleaſure as B D, 
upon the Poinr D protrat , the ADB 68 
Degrees, a ps to your firſt eryation, and 
from your Line © of equal pare ig off the 'Hyz 
porhennſa 326 Foot from D to A, and from the- 
Point A let fall rhe Perpendicular 4B which be- 
ing meaſured in — Parts, ſhal} 
bethe Altitude of the Obje&t pr gs ; 
Or working by the Table Sines and "I an- 
gents, the Proportion is. 
As the Radius; is to the meaſured diſtance or 
nuſal Line A D; fo is the Sine of the 
Angle ADE, to the height AB mquired. 


Another more General w two Yo | 
taken at pleaſure. 99.97 


Admit the firſt Statiori to be as before at 'D; 7 


and the Angle by obſeryation to be 68 Degrees, 


and from thence at pleaſure I remove to C; where 

obſerving aim 1 find 

pers, an the diſtance berween the Stations 150' 
Draw a Line at pleaſure as B C, and.upon 

Clay down your laſt obſerved Angle 32 ne 


_ _——— > Foot, 
upon. D- lay down Angle. 

grees, according to your firſt Obſervation, and' 
where the Lines. A Þ and AC lee fall the 


puotienies Perinck doing in 
of Equal Parts ; RY DR bein ws Be | 


ObjeR as before: 


Upuai-to-the 


the Angle at Cto be 32 De- . 


nag ; WR RIA; | , 
— ———— 
Or working by the Tables of Sines and Tan- 


the a 
1. As the Sincof D AC to the Diſtance DC. 
. So theSineof .ACD, to the Side A D, 

2. As the Radine, tothe Side A D; fotheSine 
ADB, to the Perpendicular height AB inquired, 

Thetaking of Diltarices is much after the ſame 
manner, but becauſe there is required either ſome 
alteration in the ſights of your or ſome 
other kind of Inſtrament for the taking of Angles, 
we will particularly ſhew, how that may be alſo 
done ſeyeral ways, 18 the next Chapter. 


— 


CHAP. Xx: 
Of the raking of Diſtances. 
Þ*: the taking of Diſtances fome make uſe of 


a Semicircle, othersof a whole Circle, with 
Ruler and Sights rather than a Quadrant, and al- 
though the matter is not much by which of theſe 
Inſtruments the Angles be taken, yet in all Caſes 
the whole Circle is ſomewhat more ready , than 
either a Semicircle or Quadrant, the whuch with 
its Furniture is called the Theodobrte. | 

2, A picceof Board or Braſs then about twelve 
or fourteen Inches Diameter, being made Carcular: 
like a round Trencher, muſt be divided into four 
Quadrants, and each Quadrant divided; into go 
Degrees, or the whole Circle into. 360, and each: 
Degree into as many other Equal Parts, | 
largeneſs of the Degrees will welt permit :--1& 
your: Circle be numbred bath ways. to/z3 60.5 that 
is fromthe right hand to the lefr, {and 
lefp to the right. 29) 136 
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j TIN * there muſt 
he a Socket made faſt , that it'may be ſet uport'a 
three legged Staff, to bear it up'in the Field. 

4. You muſt alſv have aRuler with Sights fixed 
at each end, for making of Obſervation, 'cither 
fixed upon the Center of your Circle, or looſe, as 
you ſhall think beſt; your Inſtrument being'thus 
made, any diſtance whether acceſſible or inaceeC 
ſible may thus be taken. | . 

5s When you are in the Field, and' fee any 
Church, Tower, or other Obje@, whoſe Diſtance 
fram you , you defire to know, chooſe out ſome 
other Station in the ſame Field , from whence you 
may alſo ſee the ObjeCt, antmeaſure the diſtance 
between your Stations ; then ſetting your Ruler 
upon the Diameter of your Circle, fet your In- 
as eta Por ry | 

may to the other Station, this turd 

_ Ruler to that Obj whoſe diſtance youdes 
to know, and obſerve how of * 
the Circle are cut by the Ruler, as ſuppoſe 485/De- 
grees , as the Angle AC D'in Fig. 30.” Then re- 
moving your Inſtrument to D, lay the Riler'on 
the Diameter thereof, and then turn the whole 1n- 
{trument about till through your Sights you cart 
eſpy the mark ſet up at your firſt Station at C,and 
therefix your Inſtrument, and thenupon the Cen- 
== Circle turn your Ruler till throught 
the Sights you can eſpy the Objet whoſe diſtance 
$ inquired , ſe at A; and obſerve theDe- 
yrees in the Circle cnt by the Ruler, which let be 
112, which is the ADC, and'Ierthedi- 
ſtance between your two Statioris be"DCy26 
Foot; ſo have you two Angles and' the' ſide bes 
09 2a) Ue3 pike Brings given, by which 
2 7 
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to find the other ſides, the which by protratton 
may be done as hath been ſhewed,in-the fifth Pro! 
vobeſals of Chapter 8. but by the Table of Sines 
and Tangents, the Proportion is. 

As the Sine of D AC, isto DC; fo is the Sing 
of ACD to theSide AD. | 

Or, as the Sine of D AC, is to the given Side 
DC. 

So is theSine of ADC to the Side AC. 

6. There isanother Inſtrument called the plain 
Table, which is nothing elſe,but a piece of Board, 
inthe faſhion and bigneſs of an ordinary ſheet of 
paper, with a little frame, to ſaſten a ſheet of pa- 
Per upon it, which being alſo ſet upon a Staff, you 
may by help of your Ruler, takea diſtance there- 
with in this manner. F 

Having - meaſured the diſtance between your 
two Stations at D and C , draw upon yaur paper 
a Line, on which having ſet oft your di 
Place your Inſtrument at your firſt Station C, and 
laying your Ruler upon the Line ſo drawn there- 
on, turn/your Inſtrument till through the Sights 

ou can'eſpy the Station at D, then laying your 

uler upon the Point C, turn the ſame about till 
through the Sights you can eſpy the Obje@t at 4, 
and there draw a Line by the ſide of your-Ruler, 
and remove your Inſtrument to D, and laying 
your Rnler ypon the Line DC, turn the Inſtru 
ment about, till through the Sight you can eſpy 
the Mark at C, and then laying your Ruler upon 
the Point D, turn the ſame, till through the- Sights 
you can eſpy the Objet at A, and by the ſide of 
your Ruler draw a Line. which muſt be extended 
till it meet with the Line AC, {o ſhall the Line 
4D bcing meaſured upon your Scale ofLu8 
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Parts, be -the' diſtance of the Ob from"D, 
and the Line 4 C ball be the tliereof 
om C. 
, 7, And ut this manner * Ne, from any ths 
three or more Objects be raken, from any 
Stations from whence the ſeveral Ob 
ſeen, and that either by the plain T 
odolite, 


— — — 


CHAP. XL 


How to taks the Plot of a Field at one Station, from 
whence the ſeveral Angles may be ſeen. 


Pers there are ſeveral Inſtruments by: 
which the Plat of a Field may be taken, 
yet do I think ir ſufficient to ſhew the uſe of theſe 
two, the plain Table and Theodolire: 

2. In the uſe of either of which the ſame chain 
which is uſed in taking of heights and diſtances,” 
is not ſo proper. I rather commend that which is 
known by the Name of Gunter's Chain , which is 
four Pnle divided into 109 Links; being as Icon- 
ceive munch better for the caſting up the Conrent 
of a Piece of Ground,than any other Chain that 1 
have yet heard of,whoſe ealie uſe ſhall be cxplain- 


Tong its place. 
When ou are therefore entered the 
Field with your ment, whether plain Table, 


or Theodolire; having choſen out your Station, 
let viſible Marks be fer up in all the Ce 
thereof, and then if you uſe the plain Table, 


a mark y your-Pa ; pre you 
MN, ws leyidy your 2 Pour; * 


54 Puaactical.Geometepz 
your-Sights to the ſeveral Corners of the Field, 
where.you have cauſed Marks to beſet up, and 
draw Lines by the ſide of the Ruler upon the 
Paper to the point repreſenting your ſtation, then 
meaſure the diſtance of eyery of theſe Marks 
from your Inſtrument, and by your Scale ſet thoſe 
diſtances upon the Lines drawn upon the pa 
making fmall marks at the end of” every fuch 
diſtance, Lines drawn from Point to Point, ſhalþ 
ive you upon your paper,.the Plot of the Field, 
by which Plot ſo taken the content of the Field 
may eaſily be computed. 
' Example. Let Fg. 31. repreſent a Field whoſe 
Plot is required; your Table being placed with 
a ſheet of paper thereupon, make a Mark about 
the middle of your Table , as at 4. apply your 
Ruler from this Mark to B and draw the Line A B, 
then with your Chain meaſure the diſtance there- 
of which ſuppoſe to be 11 Chains 36 Links, then 
take 11 Chains 36 Links from your Scale, and ſet 
that diſtance from Ato B, andat B make a mark. 

Then pra 8 Sights toC, draw a Line by 
| the ſide of your Ruler as before, and meaſure the 
diſtance A C, which ſuppoſeto be 7 Chains and 
44 Links , this diſtance muſt be taken from your 
Scale, and ſet from 4 to Cupon your paper. 

And inthis manner you muſt direct your Sights 
from Mark to Mark, until you have drawn the 
Lines and ſet down the diſtances, between all the 
Angles in the Field and your ſtation, which being 
done, you muſt draw the Lines fromone Point to 
another, till you conclude where you furſt 
io will thoſe Lines BC. CD. DE. FG. and 
G B, give you the exaCt Figureof theField. 

4' To do this by che Theodolite, in ſtead of 

: drawing 
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drawing Lines your paper in the Field + 
Non ruſt have a little Book, in which the Pag 
muſt be divided into frve Colon, in the 
IST Ian. 
ignifie the ſey in F 

which Lines are to_ be drawtt to op 
ſtanding, in the ſecond and third Colunins 'the 
degreesand. parts taken by your Inſtrument , and 


-the fourth and fifth, to ſet down your diſtances 


Chains and Links; this being un readinefs:," and 
have placed your Inſtrument direct your Sigtty 
to the firſt mark at B, and obſerve how'many De- - 
grees-are comprehended between. the Diameter” ' 
of your Inſtrument, and the Ruler, -and ſer thetn 
ia the. ſecond and third Columns of your Book 
againſt the Letter B, which ſtands for your firſt 
Mark , then meaſure the diſtance 4B as before, 
and ſet that down.,. in. the fourth and fifth Co- 
lumns, and fo proceetd from Mark to Mark, until 
_ we taken all the API Diſtances.in 

e Field, which ſuppoſe to be;.as theyare ex 
preſled in the following Table. ' 7 


Chains Links _ 
oh | 4 156: 
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Parchimnent; cammot; be difficult; for if you draw 
a-Line ar pleature-as E B repreſenting the Dia; 
metcrof your Inſtrument about the middle there- 
of, asat A, mark'a-Mark, and opening your Com- 
pailes to 60 Degrees in your Line of Chords, up- 
on Aas a Center deſcribea QTircle, then lay your 
Field book before you ſeeing thar your firſt Ob- 
ſervattion cut no Degrees, there are no 
to be marked out in the Circle, but the: Degrees 
at.Care 40. 75 which being taken from your Line 
of Chords, you muſt ſet them from # to 7, and 
draw the Line A 1. the Degrees at Dare 96 which 
muſt in like manner be tet from7 to X, and {6 
the reſt in order. | | 

This done obſerve by your Field-book - the 
length of every Line, as the Line AZ at your 
firſt Obſeryation was +1 Chains and 36 Links, 
which being by your Scale ſet from A will give 
the Point B in the Paper, the ſecond diſtance be- 
ing ſet upon 47 will give the Point C, anTd 
praceediug withthereſt, you will have the Points 
BCDEF and G, by which draw the Lines-ZC. 
CD.DE; EF.FG and GB, and ſo at laſt you 
have the Figure of the Field upon your Paper, as 
was required, | | | | 

And whatiis here done at one ſtation, may be 
done at two'or_more, by meaſuring one'or two 
diſtances frog your firſt ſtatiqyi, taking at every 
ſtation, the ecs and diſtances to as.many An» 
gles, as are viſible at each ſtation.” \ | 

And as fontaking the thePlat, of a-Ficld by In- 
terſetion of Lines, he that dot but conſider 
the diſtances of ſeveral Objefts may be taken at 
. wo ſtations,” will. be able ro doi the other alſo, 
- and therefore think it needjcs, tro make any 
 luſtration by example, - CHAP, 
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' obſerved within, they muſt be obſerved 
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CHAP.*XIL 


How to taks the Plot of a Wood, Park .or arbor Cha 4 


on Plain, by going rand the [ane , endo 
rehbnar bc every Angle. 


Y theſe Directions which haye been 
B given,may the Plot of any Field or Fields be 
taken, when the Angles may be ſeen alone or more 
ſtations within the Field, which though it is the 


caſe of ſore Grounds, it 1 is not the caſe of all; 
now where obſeryation of the Angles be 


and _— thin may ode raw Ti 
ble, yet as eit may be more 
done by the Theodolite in theſe caſes gol 
I chiefly commend that Inſtrument, know ſome 
uſe a MarinersCompaſs , but the working with 
a Needle is not only troubleſom , but o_ 
times uncertain , yet if a Needle be joyned 
the Theodolite the joynt "Obſeryations, of "the 
-Angles may ſerve toconfirm one another. _ ” 
2. Suppoſe the Fie. 32. whrns Þ 
whoſe Plot you deſire to take; Havin 


ment till through the "Slghts Son fp the es 
at K, then faſtenit there, ; Altos your Rite, 264 
on the Center, rill through the apt 45 
ook ons Mark at B, the cut by. 
do Mb boced of that Angle BAK, 
E 12 oe Ling AF 6 Chains 
aaghich you not in your Field-book, 


2 mas heved 
- [3. Then 
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3- Then remoye your Inſtrument to B, and. 
laying your Ruler npon the Diameter thereof, 
turn it about, till through the Sights you can eſpy 
your third mark at'C, and there falten your in- 
ſtrument , then turn the Ruler backward till 
through the Sights you ſee the Angle at A, the 
Degrees cut by the Ruler being 106. 25 thequan- 
tity of the Angle ABC, and the Line BC contain * 
ing 8 Chains and 30 Links, which note in your 
Field-book, as before. 
-. 4. Removeyour Inſtrument untoC, and laying 
the Ruler on the Diameter thereof , turn the In 
ſtrument about rill through the Sights you ſee the 
Angle at D, and fixing of it there, tura the Ruler 
npon.the Center till you ſee your laſt ſtation at B, 
and obſerve the Degrees cut thereby, which ſup 
Poſe to be 1 3.4 Degrees,and the Line C D 6 Chains 
65 Links, which muſt be entered iato your Field- 
book alfo,, and becauſe the Angle BCD is an in- 
ward Angle, note it with the Maak-> for your 
better remembrance. | 

' 5. Remove your Inſtrument unto D, and tying 
the Ruler on the Diameter, turn the Inſtrument a- 
bour, till through the Sights, youſce the Angle at 
E, and there fixing your laltrument, 'turn 
Ruler backward till you eſpy the Mark arC,w 


the ces cut.are, ſuppoſe 68,0 and the Line 
6. -Remove your Inſtrument unto E, and laying 


ot rigors the Diameter, tiirn the inbenege 
dout,, till through the Sights you ſee n 
at F, and. there 5 Angra the Ruler = 
ward till you ſee the Angle at D; where the De- 
pres cut. by the Ruler ſuppoſe to-be 125 and the 
Lane E F - Chains and 45 Links, | 
7. Re- 


Ruler upon ' 1 3 the 
end at ill chrongh the Siphex won 


Angleat G, where: the lame, and tynn the | 
backward nill you ſce the Angle at, E, where the - | 


Degrees cut by the Ruler are 70,and the LingF G 
4 Chains 15 Links, which mult be ſet down with 
this > or the like Mark at the Angle. Nl 
8. Remove your laſtrument unto G, and lay- ' 
ing your Ruler ypon the Diameter, turn the In-; 
ſtrument about, till through the Sights you ſee the 
Angle at H, where fix the ſame, and turn the-Ru- 
| ler backwagd till you ſee the Angle at. F , where" 
the Degrees cut by. the Ruler are 65. 25, and the. 
Line G # 5 Chains 50 Links. | 
9. Remove your Inſtrument in like manher to- 
H and X, and take thereby the Angles and Di- 
| ſtances as before, and having thus made obſerya-, 
tion at every Angle in the Field, ſet them down 
in your Field-book, as was before directed, the 
_— in our preſent Example will be as follow- 


A 15l.00—— 6.45 
B _ 106.25 8. 30 
C > 134-00 6G. 6g 
D 68. 00——— $.23 
E 129.00 7.4S 
F > 10.25 —— 4-18 


G  Gy$.25 5-50 | ; 
Hf 130.00——— 6.50 "# 
K 140.00——11.00 X "0c 


The taking, of the inward Angles. BCD and, 
EFG was more for Conformuy fake FU 
» 


theſe Angles by obſervation ; many other com- 
pre ways of working there are , which 1 
leave to the difcretiou of the Ingenious Pra- 
10. The Angles and Sides of the Ficld being 
thus taken, to lay down the ſame upon Paper, 
Parchment, another Inſtrument called a ProtraCtor 
1s convenient , the which is ſo well known to In-. 
ſtrument-makers , that I ſhall not need here ro 
deſtribe it , the chief uſe is to lay dowit Angles, 
and is much more ready for that purpoſe than a 
Line of Chords, though in effect it be the ſame. 
11. Having then this Inſtrument in a readineſs 
draw upon your Paper or Parchment upon which 
you mean to lay down the Plot of that Field , a 
- Line at pleafore as 4B. Then place the Center 
of your Protrattor upon the Point A, and be- 
cauſe the Angle of your firſt obſervation at- A 
was 115 Degrees oo Parts,turn your ProtraCtor a- 
bout till the Line AX he direftly under the 11 5 
Degree; and then at the beginning of your Pro- 
rmake a Mark, and draw the Line 4B, ſet- 
ting off 6 Chains 45 Links from A to B. 
12. Then lay the Center of your Protractor 
, vpon the Point B, and here tyra your Protraftor 
about, till the Line 4 B lie under 106 Degrecs 
25 Parts, and drawthe Line BC, ſetting oft the 
Diſtance 8 Chains, zo Links from B to C. 
, 13, Then lay the Center of your Protractor 
the Point C, and turn the ſame about till the 
Line B C lie under 1 34 Degrees, but remember- 
Co . , ro 


: MEETS AE Paic ew ”* 
- _-- oz, the Jetof Hurveping: - 63 

to make it an.inward. Angle ,: as it is marked in © 
your Field-Book , and there make a Mark, and 
draw the Line CD, ſetting off 6 Chains, 65 Links 
from'C to D. 

Tm ary i ig poeyimamy the reſt of the ' 
Sides es, till you come to protract 
laſt Angle at H, which being laid pamgas 
ing to the former Directions the Line ZX will 
ens OO EX 11 Chainsand HX 
6 Chains, 50 Links. is work may be alſo per- 
formed by —— your laſt obſeryation firſt z 
= having wn the Line AX, you may lay the 
Center of your Protraftor upon the Point X, and 
te Chr ptr the Line A X;and becauſe your 

zle at K ſervation bm ae, ec | 
muſt make a Mark by the Side of your we 
at 140 Degrees; anddraw the Line X H, ferting 
off 6 Chains, 50 Links from & to H. And thus 
poocypetng with the reſt of the Lines and An 
you ſhall find the Plot of your Field at laſt to 
cloſe at A, as before it didat X. 


CHAP. XIIL. 


The Plot of the Field being taken by any Inftrument, 
how to compute the Content thereof in Acres, Roods, 
and Perches. | 


Tx meaſuring of many ſided plain Figures: 
hath been already ſhewed in the 1 3. Propoſits- 
on of the 8 Chapter, which being but well - 
red, tocompute the Content of a Field cannot be. 
difficult; It muſt be remembred indeed that 49 
ſquare Pearches do make an Acre. | 7 
2, Now, 


RT CO ns 
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2. Now then if the Plot be taken by a four. 


Pole Chain divided into 100 Links, as 16 ſquate 
* Poles are the tenth part of anjAcre; 10/10. 009 
= cphrr—a of ſuch a Chain are equal to 16 ſquare 

e,' or Perches; and by conſequence 100. 099 
ſquare Links are equal to an Acre, or the ſquare 
Pearches. 

3. Having then converted your Plot into Tri- 
angles, you muſt caſt up the Content of each 
p 2 eas hath been ſhewed , and then add the 
ſeyeral Contents into one Sum, and from'the aggre- 

cut off five Figures towards the right hand ; 
- ap remainer of the Figures towards the left hand 


are Acres, and the five Figures fo cut off towards 


theright hand are parts of an Acre, which being 
multiplied by four , if you cut off five Figures 
from theProduft, the Figures remaining towards 
the left hand are Roods, and the five Figures cut 
off are the parts of a Rood, which being mulri- 
plied by forty, if you cut off five Figures the 
Produdt, the Figures remaining towards the left 
hand arePerches , and the Figures cut off are the 
Parts of a Pearch. 

Example. Let 258.94 726 be the Sum of ſeve- 
ral Triangles , or-the Content of a Field ready 
caſt ap, the three Figures towards the left hand 
258 are the Acres, and the other Figures towards 
the right hand 94726 are the Decimal Parts of 
an Acre , which being multiplied by 4, the Pro- 
duct is 3. 73904, that 1s three R and 53994 
Decimal Parts of a Rood, which being multiplied 
by 40, the Produtt is 31. 56160; that 18 31 Perth- 
& and 561% Decimal Parts of a Perch 3 and 
therefore in ſach a Field there are Acres 25%, 
Roods 3, Pearches 31, and $5160 Decirtal 
of a Perch. CHAP, 
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"CHAP... 
| How to taks the Pet » And and 
ponents oh find the Content - yan 


V Hen: you-are to take the Plot of any 
Mountainous or uneven piece . of 
Ground, ſuch as is that in Figwre 33, you muſt 4 
firſt place your Inſtrument at 4, and direCt your - F. 
Sights to B, meaſuring the Line 4B, Ty 
the Angle GAB, as was ſhewed before, and fo  , 4 
proc from B td C, and becauſe thete is an aC Py 
cent from C to D, you muſt meaſure the trac 
length thereof with. your Chain , and ſet that 
down in your Book, but your Plot mult he drawn 
according to the length of the Horizontal 
which muſt be taken by computing the Baſe of a 
right angled Plain Triangle, as bath been ſhewed 
before, and ſo proceed from Angle to Angle until 
you have gone round the Field, and having drawn 
the Figure thereof ypon your Paper, reduce ints 


Triangles and T 8 ABC.CDE. ACEF 
and A F G.-then the Angles B. C. D.F and 
G;, let fall the Perpendiculars ,' BX.CN: DL. 
EM. and G H. pd op phe ny, 


Field again from Angle to 


the Di wanYy 6 Beoighs incor Hl 
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rizontal Lines, the Figure.thereof could not be 
contained within its proper limits; but being laid 
down among other Grounds,would force ſome of 
therii out of their places , and therefore ſuc 
Fields as theſe muſt be ſhadowed off with Hills, 
if it be but to ſhew that the Content thereof is 
computed according to the true length of the 
Lines from Corner to Corner, and not according 
to their Diſtance meaſured by Scale in the Plot: 


— 


—OA_— —_— 


CHAP. RXV. 


How to reduce Statute Meaſure into Cuſtomary , and 
the contrary. 


VV an Acre of Ground by Statute 
Meaſure is to contain 160+ ſquare 
"Perches, meaſured by the Pole or Perch of ſuxreen 
foot and a half : In many places of this Nation, 
the Pole or Perch doth by cuſtom contain"1 8 foot; 
in ſome 20. 24. 28 Foot ; itwill be therefore re- 
quired to.give the Content of. a Field according 
to ſuch ſeveral quantities of tlie Pote.or Perch. 

2. To do this you muſt conſider how man 
ſquare Feet there is in a Pole according to theſs 
ſeveral Quantities. 

In 16. 5 tothe Pole, there are 252. 25 ſq. feet. 

In 18 to the Pole thereare 324 ſquare Get. 

In 20 to the Pole there are 400 ſquare feet. 

In 24 to the Pole there are 576 ſquare feet. 

In 28 to the Pole there are 784 ſquare feet: 

Now then if it were deſired to reduce 7 Acres, 
3 Roods,27 Perches,according to Statute Meaſure, 
mto Perches of 18 Fo2t to the Perch; firſt re 
| duce 


— — = & 


wo TR ww ww on 7 C_—_— So- 
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-e6 geo iven quantity, 7 Ares. 3 Rods, 2 
Poles into Petches, and they make 269 Perches- 
JI 2s $24. tO OO 25; 120966 
065.6. that is 1065 Perches, and's renths of a 
Perch, But to reduce cuſtomary Meaſure inro ſta- 
—_— ſay as 272-25. isto 324 {© is 1367 
Perchesin cuſtomary meaſure, to 1 507. 
1507 Petches and 8 tenths of aPerch in ſtarurd 
meaſure, the like may be done, with the. cyſto- 
ry meakirey of 20. 24 and 28 orany other mea- 


ſure that ſhall be propounded, 


+£%. __ S- _ 1 — IOFSE | _ \ 
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CHAP. XVL Y 
Of the Meaſuring of ſolid Bediet, 
pag rnten Ge plainy 


may be c , we are now come tothe 
meaſuring # ſolid Bodies, as Priſms, Pyramids 
and Spheres, the which ſhall be explained inthe 
Propoſitions following. 


Propoſition. 1. 


Jaidks +4 # #4 Priſm or ou hin gion; 2 


The baſe of « Priſmiseither Triad as the 
Pemabedron ;, , as the Hexabedron, 
or -yoyn nels] the Polybedron Priſm, all which 
muſt be computed as hath been ſhewed,which done 
if you multiply the baſe given by the —_—_— the 
produCt ſhall bethe folid content r 


Exaniple, Taan Hindhalres Pri i, whoſe baſe 


— 
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quadraigular, one ſide of the. Baſe being, 6; 
foot and the other 4.3, the Superficies of Baſe wil 
be 27.93.. Which being multiplyed by the Alti 
tude, ſuppoſe 12.5. the produtt. 359.375. isthelo. 
lid content required. | 
. Itrlike manner the Baſe of aCylinder being 4. 
6. andthe altitude | 5.4. the content will be 704, 


nd in this maiiner may Timber be meaſured 
whether round or ſquared, be the ſides of the ſqua- 
red Timber equal or unequal. 

-Example. Let the Diameter of a round piece 
of Timber be 2. 75 foot. Then, As 1 it to 
785397. ſo is thefquare of the Diameter 2.75, 
to $939 the Superficial content of that Circle. 

rif f Dye. 7 re had been given 8.64. 
then,As 1 is to 079578, 19 is-the ſquare of 8.64. 
to 5.9404 the ſuperficial content. 

. Now then, if you multiply this Baſe 5.94. by 
the, length,ſuppoſe 21 foot, the content will be 
124-74- | 

If the ſide of apiece of Timber perfettly ſquare 
be 1.15 this ſide being multiplyed by it ſelf, the 
produd will be 1.3225 the ſaperficial content, or 
content of the Baſe, which-being multiplyecd, by 
21 zhe length, the content will be 275.7745. 

Or-if a piece of Timber wete in breadth 1.1 
indepth 1.5 the content of the Baſe would be 1. 
725 which being multiplicd by 21 the length, the 
content will be. 36.225. 


65 
js 


Propoſition. Il. 


The Baſe and Altitude of a Pyramid or Cone being 


given, to find the ſolid content. 


Multiply 


5 © CY CP 


02; the Weaturing of. Swlids. 57 


Multiply the Altitude d of the 
Baſe, OE bole litade bya ied part of th 
Red the Product hall be the ſolid content re- 


(zo Ina Pyramid having dQuidraigs: 
lar Baſe as in Fig, 22, The fide CF 17. CDyg. 5s. 
ber F is An nad Fenn 161; 5, Which 

mb hare the third of the Alti- 

-"vT 31, /g 355the _— 1695. 55 the con- 

wk Reed rote nile Alkitos: 43s 
e AB11:5 

the Product wilt be the content as before: 4 


will be 96.39; whoſe Akirndetet OD 4 16. 52th 


third .64 & $8:25 being mult 

ed by $04, the Produt $42. DL, 

zent required " we) 
Propolition. ut $29 


The Avis of -q Sphere being given, to find the fo- 
lid content. 


If you muſtiply the Cube of rhe Axteiien by 
523598 the ſolid coritent of a Sphere whole Ax- 
51s an unite,the Product ſhall be the ſolid conteut 
required. 

Example: Let the Axis given be 2, the Cube 
thereof is 27, by which if you multi aply- 523598; 
the wen 14-137166 is the ſolid content re- 
quire 


F 4 Propoſitiori, 


*" Srl ele; "i 
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The Baſis and Abirude of the Fraſtum of « Fyrk- 
mid or Cone being given, to find the content. 


E if che aggregate of boththe Baſesof the Fra. 
ied bythethird apie wy _ | 
| ritude, 
the pa Aye « lid content. of the | 


Ecam 1 
ple. cafe. 23. Let 22. Let CDEF repreſent 
the greater Baſ whoſe ſuperfid- 

_alcontent let be i. 92, and let roy: tefſer Baſe he 
G LK0.85/ the mean proportional betiycen 
is, 1, 2775 andthe agerapre of thor Gaye F 
.Hpmbers is.4.0475- Let the given Altitude q 
the third part thereof is.5 by which if yon hv 1 
tiply 4.0475 the Product 20. 2375 is the content | 4 


of the Fruſtum Pyramid. " 
And to fiad the content of the Frunm Cone. 
1 ſay. 
As. 1. ro7$539. fo 20.23 to 15. 884397, the 
content of the Cone reguired. of 


1Butif the Baſes of the Fruſtum; Pyramid ſhall 
be ſquare, you may find the content in this man- Di: 
ner. 

Multiply each Diameter by it ſelf and by oþe - 
another,and the aggregate of theſe Produdts, by by 
the third partof the altitude, the laſt ProduCt ſball I ices 
be the content of the Fruſt#m Pyramid. / 

Example. Let the Diameter' of the greater || p 
Baſe be 144,the Diameter of the lefler Baſe 103, Þ by y 
and'the altitude co, foun 


The 
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: 


of 
£2736? 
Tat 


TheSquare of 144 is ©. oe! 2697363 
The Square of 108 ig*- GG! ' 11664,” 
The Produdt of 1444108 is* \ .-""<IILE2” 
. TheSum of theſe z Produtftsis \, ''-* "47982, 


Which being multiplyed by 20 the third part 
of the Altitude, the ProduCtt 959040 is the con- 
tent of the Fruſtum Pyramid. 

And this content being multiplied by. 585 39 
the content of the Fruſtum Cone will be. 753.228. 


Another way. 


Find the content of the woke pans of the 
greater and leſſer Diameter, the content de- 
ducted from the greater, the remain ſhallbe the 
content of the Fruſtum, © To find the content of 
the whole Pyramid, you muſt firſt find their ſe- 
veral Altitudes in this manner. 

As the difference betrveen the Diameters, 

Is to the leſler Diameter. 
» is the Altitude given, to the Altitude cut 


Example. The difference between the formey 
Diameter. 1 44.and 108 is 36,the Altitude 60. now 
then As 36.1958 :: 60.109. the altitude cut off. 

Now then if you maltiply the leſſer Baſe 1 1664 
by 60 the third yan of 189 the Produtt 699840 
the content of that Pyramid. 

And adding 6oto 18otheAltitude of the great- 
er Pyramid is 240, the third part whereof 1s $0, 
by which if you multiply the greater Baſe before 


found, 707 46,the Produtt is the content of the 


F 3 * greater 


- 
To TI 


Y\ 


eo fd} ina 


7© | $ 
Pyramid. 1658880, from_which if you 
BE the leſſer 699 the remainer 0 


the content of the Fruſtwm Pyramid as ok | 


Ang upon theſe grounds may the cofitent of 
Taper 


imber, whether round or ſquare, and of-- 


Brewers Tuns, whether Circular or Elliptical, be 
camputed,, as by the following Propoſitions ſhall 
be explaiged. | 


Propolition, V, 


The bztadth and depth of a T aper piece of S uared 
Timber, both ends being given tozether nh the 


length, to find the content, 

Let the given Dimenſions. 

At the Bottom be 4.5.75 and B 2.34 
At the Top. C.2.16 and D ;$3 
And let the given length be 24 Foot. 


According to the laſt Propoſition, find the A- 
rea or Superficial content of the Tree at both 
ends thus.” | 


Multiply the breadth 3.75 0.574031 
By the depth 2.34 0.360215 
The Product 8.7750 0.943246 i 
2. Multiply the breadth 2.16 0.334481, 
By the depth 1.32 0.262451 
The Produtt is 3$-9528 O. 596994 


3. Mult; | 


pr” : _ x \ MR 
.£ - : F £ , - 
IC "2 $3 % 


1 


1 


ys | —_ 


z. Multiply the, x, Content: $7750 0.943246 


| bs the ſecond content. 4. th 0.596904 
þ . AAP ret Wn 
And find the Gnare roat 5 $986 1.540150. 
._ 0-77007S 


The Suro of theſe. 18.6264. being muttip 
| by 8 one third of the length, the content will be 
| fqundto be 149.0112. Thus by the Table of 
Logarithms the mean proportional between the 
two Baſes is cally found, and without 


| OTETLINY by natural Agzthmerick be 


A44 Cx Ahalf C multiplyed by B: And. 
more balf Amultiplyed by D —_ toge- 
ther and multiplyed _—_ | 


content. Example. 
A. 3-75 C2.16 
G *C.1.98 x A1.575 —_— 
Sum 4.8z Sun, 4035 f 
| 8- 2.34 D. bz Fil 
| | I932 IZLlOF 
, 1449 32280 
6 966 4035 
13k. TIO ang 
; 11.3022 7.38405 
11, z050G 


The ſumof the Products (8.68625; | ti-1 
Being multiplyedby 8 the third of the length, 

[| fhecontent will be. 149.4900, - Thefikemay 
; | | he done for any other, F 4 6. Pro- 
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| Propoſition. VI, 
; The Diamctors of 4 piece of Timber ; ven at 
the Top and and Bottom, together mers; Cary ts 
findthe conters. 


The Propoſition may be reſolved either by the 
Squares of the Diameters, or by the Areas of 
the Circles anſwering to the Diameters given, for 
which purpoſe | have here annexed not only a Ta- 
ble of the' of all numbers under a thou- 
ſand, but a able ſharing the third part of the 
Areas of Circles in full meaſure, to any Diame- 
ter given under 3 foot. ; 

And therefore putting S== The Sum of the 
Tabular numbers anſwering to the Diameters at 
each end. 

X== Thedifference between theſe Diameters. 

L= the length of the Timber, C= The 
Conrenr. 

Then 13, S= 4-XX. 4 L.—=C. 

if _Y work by the Table of the ſquares of 
Numbers. = muſt multiply the leſs ſide of the 
Equation, by 0.26179 thethird part of 0.78539 
the Produtt being multiplyed by the length, will 
give the content. 

Butif you work by the Table of the third parts 
of the Areas of Circles in full meaſure, the ta- 
bular Numbers being multiplyed by the length 
will 41” Only inſtead of the ſquare 
of the difference of the Diameter, you muſt rake 
half the Tabular number anſivering to that Dif. 
ference, and you ſhall have the content as be- 
fore. Example, | 

| ; Ley 


0) the | | . 2 Wn "0 
Let the Cn bg A 


leſs 25-93 


Their difference is ©.3 3 | 

| | 
| The ſquare of 2.75 is 7.5625 

The ſquare of 1.93 is 3.7249. 
The Sum of the Squares _ 11.2874 
4 The half Sum $-6437 F 
; TheSumof them is 16.9311 
, Half the ſquare of 0.82 deduQt. 0.3362 
; The Difference is 16.5945 
q Which being multiplyed by 26179 
, 1493541 
L 1161643 

" I65949 

1 995694 
e 331 98 


h ————_— 


The Produdt will be. 4- 144378871 . 


C "+ 


>4of | fe 3 My 
Or by the Table of Areas. 


The Area of 2.45 is 1.979857 
Thi Area of 1.93 is 0975176 , 
The Sum 2055033 
The half Sum 1.477y16 
'TheSum of them 4+432549 
Half the Area of 0.82 deduCt 0.038016 
The former Produtt 4-344533 
Which being multiplyed by 24 
'T 17378132 
8689066 
The content is 104268792 


"M B - Buebecavſe that in meaſuring of round Tim- 
**-. - bet Ke drcumference is uſually 


given and not 
Diameter, I1have added another Table by 


3%K, . which thecircumference being given, the Diame- 
ger may be found. | 


: nag. Let the circumference of a piece of 
Timber be 8325220looking this Number inthe 
Jecond column of thatTable,l find the next leſs to 
be 8.168140 and thence proceeding ina ſtreight 
Line, Ifind that in the ſeventh Column the Num- 
her given, and the Diameter anſwering thereun- 
©o to be 2.65. and thus may any other Diameter 
be found not exceeding the three foot. The 
Proportion by.which the Table was made, isthus. 
As 1. tO 3.14159 ſois the Diameter givell, to 
the circumference requized, JU; 


7 


C £6 kedaeaba 


4 thatis 0.0265 25B2 and having bythe 


" "02, the Geataking of S6tids. 

iven, to find th 

Diameter,ſay :- As. 1.t0.0.31 $ 01s any 

* ferencegi ro the Diameter r 

ar oO al t by theſe two - coun 
im may b eaſily meaſuted, yet being 

more uſual ith ee nmr ag of. a 

then the Diameter, I have here added a thir 

Table, ſhewing the third part of the Areas of 

Circles aneringto any circumference under 10 <Y 

foot, and that in Naroral and Artificial nunibders; 'L 

the uſe of which Table ſhall magin—_ —_— 

Propoſition following, . 


Propoſition. VII. is '\ 
The Circumference of a piece of vound Toki af v2 
both ends, with the length being grven, to find the ca "+ 4+ 


tent. Mogcogte . of þ# 
: 


E - Yr 
wel rf 4 * 
* 4 +0444 435+ 


TheCircumiference of a Circle being 8 ziventhe ©. 
Area poomndn, becomes _— = 
in the -Chapter,Propoſition 4.and 
poſiconof Mr andto find the thirkpeny | ied 
Area, which is more convenient for our par — in f 


I tvokathird part of the numbergiven by wine "3s 
to find the whole; that isathird part ofoy95: Ja 
this number by the ſquare of the Cire pt 
computed three or fourof the firſt 
reſt were ſound by the firſt and ſecond 
The Artificial numbers were computed 
ding the Logarithms of rhe Squares 
SY to $.42966$91 the 
0.026 | 


4 tiff 


And by cheſe Natura and ancicatindrn | oof 


xy *.. k 


C2 


: - 


PP x 76 


the content was 


Fei nc | v fry wa rp td borrom —_—_ the Tree, as 
by Example ſhall be explained. 


Letthe given Dimenſions, or Circumferences be 


At the Bottom 9.9 
At he Top <3 oe Their difference is 6.20 
e tabular Numbers. | 
Natural Artificial, 
Anſwering to 9.995 2.626162 0.418931 
And to 3-75 90.3730l9 9.571731 


ntetees wen Ticker any cy Lec, 


®'Þy che Natural numbers in che ſame manner as | 

the Diameters being 

b Fdinga mean propor br numbers _ 
portiogal between the 


- 

y > ” 
| Pac 
® 4 


TheSumof the Logarith. 
The hals Sumor Logarith. 939300 


[The Sum of the Number is 3-98$481 


[The half Sum 


The Sumof them 4.493771 
Half the number anſwer. t0.6.20is 0.509826 
'The remainer is 3-983g945 


Which being multiplyed by the length 24, the 
iy oe will be 95-7 3468. 
ling in his Carpenters Rule made eaſie, 
—_ a ſhorter way, but not ſo exact, 
ne is by theCircumference given in the middle 
of the piece to find the ſide of the Square, name 


9990662 
9-995 331 


'The Sumof the Natural Numbers is 2.9 29181 
:-499190 


+ =” 


- multi the Circumf; ence give # 
. Aha or 2821. which ſideof the bing | 
hy cps Inches, and look in his Table { 
Timber meaſure,doth give the contentof theTres 
\ © | notexceeding 31 footin length, the which way 
; of meaſuring may be as eaſily performed by this 
Table. m_ | 4 
The circumference at the top and bottom of 
the Tree being given 9.95 and 3.75 the Sum 
is ©, 13.90 
| The half theredf is the mean circumfer. 63g 
Which ſought in the Table,the Numbers are. 
The Natural number is 1.244657,which men 
multiplyed by z the Product is 3.733971, | 
multiplyed by the length 24, the content is / 


$9.615304- 

The Artificial number is 6.095049 R 
The Logarithm of 24 is 1.380211 

The Abſolute Number 29.871 1.475260 


Which multiplyed by 3,the Produtt is 
Propoſition. VIIL 


The Diameter; of 4 Brewer: Tun at top and bottoms 
being given with the height thereof, ys the con- 
tent. 


89613 


8 9rd oy Let the given Diameter. 

t the top be AC 136 BD 128 ,,.: a 

Atthe bottom. XG-1 52 HF 144 53 Inches, 
The which by the 5 Propoſition of tits Chaps 

may thus be compnted. AC 1 39 44 KG y6== 213- 

s B D 128 the ProduRt is 271 36. oy 


% 
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: WA. ” 
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77 * 
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-AndXG1524; AC68= 220xHF 1 the 
Product is y1680, the Sumof theſe 2 is 
58816 which being multiplyed by onethird of 51, 
that is by 17, and that Product multiplyed by 
26179thethird of 9$5 39 will giys the content, . 


The arithm of 58816. is 4-7 
TheLorarithmef 17 is 5470007 
mtg 
The Product 1.999944 
The Logarithm of, 26179 4 - 94417968 
The content is. 26 1765 $-417912 


:” Thusthe content of a Tun may be found in Ins 
ches, which being divided 282 the'number of Ig 
ches inan Ale Gallon,the quotient will be the cox. 
tent in Gallons. - 

Or thus ; divide the former. 26179 by 282 the 
quotient will be,o00092836. by which the content 
may be found in Ale Gal'ons in this mannex. 


The former Produtt 5-999944 
The Logarithm of 0.00092836 6.967719 
The content in Gallons 928.24 2.967663 


Propoſition. IX, 


"The Diameters of acloſe Cask,, at bead and bing 
with the length given, to find the coment. 


In thereſolving of this Propoſition, we are to 
conſider rhe ſeveral forms of Casks, as will as 
the kind of the Liquor, with which ir is filled, 
for one ana1th: ime Rule will not find the con- 
tent in all Cask. And 


. oO , < . , ©) F Y - J > 
53 --"Pqactical-Geometeys-- // 
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: 
| 
4 
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02, the Weaſuririg of Solids. 79 > 
And a Cask is commonly taken, ei. 
ther for the middle Fruſtum of a Spheroid, the 
middle Fruftum of a Parabolical Spindle, the mid- 
dle Fraſtum of two Parabolick Conoids,or for the 
middle Fraſtum of two Cones abutting upon one 
common Baſe. | 
And the content of theſe ſeveral Casks may be 
found either by equating the Diameters, or by 6- 
ing the Circles. for the one, a Table of 
Fares isneceſlary,and a Table Ghewing thethird 
part of the Areas of a Circle to all Diameters. 
The making of the Table of Squares, every one 
knows, to be nothing elſe but the Produt of a 
Number multiplyed, by it ſelf, thus the 
of 3 is 9. the Square of 8 is 64 and ſoof the reſt. 
. And the Arcaof a Circle to any given Diame- 
ter may be found, as hath been ſhewed, in Chap.7 
Propoſition 2. Buthere the Area of aCircleinlin- 
ches, will not ſuffice, it will be more fit for uſe, if 
the third aw eto Area be found in Ale and 
Wine Gallons both, the which may indeed be 
done by dividing the whole Area in Inches by 3 
and the quotient by 282 to make the Table for 
Ale-meaſure, and by 231 tomake the Table for 
Wine-meaſure z but yettheſe Tables (as / think) 
may be more readily made in this manner. _ 
The Square of any Diameter in Inches, bemg 
divided by 3.81 972 will give the Area of the Cir- 
cle in Inches: And this Diviſion being multiply- - 
ed by 232 will give you 1077.161 for a common 
Diviſion, by which to find the Area in Ale-Gal- 
lons, or being multiplyed by 231 the Product, 
882.355 will be acommon Diviſion by which to 
find the Area in Wine-Gallons. 
But becauſe it is eaſier to multiply then divide 4. 


"  _.. Pactical Geometry 5 - 

If you multiply the ſeveral 

the thir = why jy" 

Area in ORIY 282 
"—_— 


wil be.ocop2886 fora common Mul. 
by which to find the Areain Ale-Gal. 
lons, or Ee krided by 231 the quotient wil 
be 0011333 a common Multi » by which 
£0 find the content in Wi An Exam- 
” 'Ple or two will be ſufficient for iſtration ws 
the Diameter your wb ny Geog IG 
thereof 1024 being div1 3-91 970 
tient is 268,083, and the ſame Square 1024 be 
ing multiplyed by 261799, the Produft will 
268.082. 
if - m 1024 by 1077.161 the 
quotient wi o8,- or being niglied by 
lt Cade Pro 1p will by 882 
you divide 1024 by 882.755, 
tient will be 1.1605, or being rape gu: by 
CO1133 33 theProdudtt is 1.1605, 
- Andin this manner may the ables be made for 
Wine and Beer-meaſure, but the ſecond differen- 
ces in theſe Numbers being equal, three or ſour 
Numbers in each Table ta, thus computed,the 
reſt may be found by Additiononly. 
Thus the Squares of 1. 2. 3. and 4 Inches are, 
1.4-9 and 16 by which if you multiply 001 13 py mn 
the ſeveral Produdts will be third part of the Ar 
.of the Circles anſwering to thoſe tm 6 in 
Wine-Gallons. Or 00092836 being multiplied by 
thoſe Squares, the ſeveral Produtts, will be the 
third part of the Areas of the Circles anſwering 
to thoſe Diameters in Ale-Gallons; the which 
with their firſt and ſecond differences are as fol 
loweth. + 
he 


» by 2617 


- 
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» - 


wy *3- 


SD AT 75 
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et, thePrntting of Kits ow 


TheProdudan: Areain Vine Gallo, 
I. 
2. 
io 01813328. 

The Podutts in Ale-Gallons, \ off | 
Hao # 258508 a> 


339999 k » 6 C 
0045 3332 226666 CY 
;$6006F... 226666 + |: ..; 


cotryyge: of) 2014915 {ger 
8 796331 


00371344 74.7% 185674 :T 
oo83 55240 ff 285693/-' 7 1/7 


And bythe coptinual addition of the ſecond 
differences to the firſt, and the firſt differences to. 
theproducts before found, the Leblemay be con- 
tinuedas far as you pleaſe, 

The eotvtrution: of the Tables; thug 
ſhewed: We wlll now ſhewv their uſe in 
the content of any Cask. 

enemas Be — ng $0 IS nd 
ſwering to the Niameters at the Head and Bung; 
D= their differ ence. X = the difference of the 
Diameters themſelves. ; L== the length of the 


| Velſel,and G =; the content thereof, 


1. If aCask be taken for the middle Fruſtwn 
of aSpheroid, int between two Planes 
pargtt, cutting noo at right Angles : Then 

11S43 D*xL==C. 

2. If a Cask be, taken for the middle Frum 
of a parabolical 'Spindle, intercepted between 
two planes paralle cutting the Axis at right 
Augles. TRAC <TD L=C. F 

4 


5.  GacticalSies; «: 
3. If aCasK&be taken for ports we Fruſtum 


14S: «x L==C. 


If a Cank be taket for the ide 
G wendy ry 


of two Cones, 
intercepted between two Planes 


parallel cutting 
the Axisat Right Anjges. Thin So: XX 2 XX. 
nx L==C: 
In all thefe four if you work by the 
Table of of _—_ g rongy pon 


ply the leſs oaby 26a, 
would have the ef the Bqutoohy J by 


COI133 if garwractd hav ho cantata Wine- 
Gallons; —_ Wren nontiie whe 
content in Ale 
work by the Tables of the third 
ERS ill g 
y W 
onty in che foacth/ 
inſtead of —a Square of the Difference of 
the Diewetcts, 'take half the Tavutar Number 
anſweringto that difference, 'and ſhall have 
the contentrequired; as bythe mg Exam- 
ples will better appear, then by 7 words. 
Examples in 'Wine-mealureby the Table of the 
Squares of Numbers. 
The Diameter of a Veſſel 
At the Bung being 32 Inches. 
At the Head 22 Inches. 
The difference of the Diameters 10 Inches._ 
And the oo the Vellel 44 Inches. * 


Spheroid 


. Spheroid. Parabolick Spindle, 
X = FO i 
: ——_— 
F, 
1024 1024 
e 484 484 
L- FOES — — — 
y 1508 1503 
y 754 754 
e- 270 $40 
e —_ - _ — = 
| 2532 23160 % 
d 2532 23160 
rs 7596 69489 
ie 7596 69482 
: 7596 69480 
er 28695156 264472280 
” 
114780624 104988912 oo 


* 
J 
IJ 
| 


104988912 
126.2585864 115.4878032 


————_—_ 
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Parabolick Conoid Cone. 


pe EIS 


1024 1024 
484 484 
| 1508$ 1508 "5s 
754 754 
50 1 
2262 (55 777". 3 
2262 2212 
6786 ; 6636 
6786 6636 
6786 6636 
25635246 25068596 
44 44 
102540984 200274.384 
102540934 - 1002743834 


— 


112.79508241 110-30182224 


pe 


01, the Peaſuring of Solids. 


This which hath been done by the Table of 


mm may be more eaſily perf; by the 
able of the third part of the Areas of Circles, 
ready reduced to Wine-Gallons, 
- Spheroid Parabolick Spindle, 
1,160F3 1.16053 
0.5485 3 C5485 3 
1,70900 1.70906 
85453 85453 
30600 61200 
, 2.86959 2.624799 
44 "44 
1147836 1049916 , 
1147336 | 10499160 
126.261g6 Es nn 5.490760 : 


i __. ——_ _— bs wi. 


Parabolick 
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1.16053 1.16053 
0.54853 0.54853 
of 48 1.70906 
$453 5453 
| $6666 
2.59359 2.506924 
44 44 
1025436 10027696 77 
1024436 10027696 


112.79796 I 10.304656 


ym 4 


235669752 
++ 


9048623008 
94064 3008 


— 


103.22673088 


Dm 


4 


RN 


1508$ 


92.39731408 


mmm. 
—R— 


754 
2262 — 
2212 
20358* — 
4524" 1 990g” 
19996 * | 4424 * 
6786" 17696 * 
13527 6636* 
Os TI | 13272 
| 2-05423232 
209995032 Bat 
| 44 "If 2 
— 2169292 
'" $.39980128 821692928 
839980128 % 
yi 90.38622208 
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Parabolick Spindle, 


Sphervid. 
0.95052 O.9FO52 
0.44930 0.44030 
1.39982 1-39932 
.69991 G6o991 
«25OGE Wo; (-) +> _ 
2.35034 2.149852 
: 34 44 * 
940136 8599408 
9401 36 599408 
? # 
103.41496 94-593488 
N 


Parabolick 


209973 
44 2.OF3 JIF 
mama 44 
839892 —— 
839892 8213220 
$213220 


90.345420 on 
9.345420 


— 


And here for the Singularity of the Example, 
Iwill ſet the Dimenſions of a Cask lately made 
in Herefordſhire, for that excellent Liquor of Red 
ſtreak Cyder, the like whereof either for the 
Jargeneſs of the Cask, or incomparable goodneſs 
of that kind of Dink, is not to be found in all 
England, nay and perhaps not inthe World. 

length of the Cask is 104 Inches. 

The Diameter at the 92 Inches. 

And the Djameter at the 74 Inches. 


01, the Weakiring of Selids. 99 


The Numbers in the Tableof Ale:Galloms an- 
ſwering to theſe Dimenſions are. 


Spheroid Parabolick Spindle. 


(_ 


Bung.92 7859639 
Head.74 $08 3699 


LO ——— — 


”  COCCCY 


— u— 


12.941338 12-941338 
6.470669 6.470569 
1.386770 2277394 
20.798777 19.68g401 6 
104 1c4 
83195103 78757604 © 
20798777 1968g401* 


Con. 2163.072808 


— 
—_— —_— —— 
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_-:” Parabolick Conoid. Conie, 


- 5.857639 7-857639 ; 
5-00 3699 5-05 3699 
 12.941338 12.941338 | 
6.470669 6.470669 | 
0.155394 ; 
19.412007 I9.261613 
104 194 
77648028 77046452 | 
194 12007 19261613 
201 8.848728 200 3.207752 


—_— 
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And thus you have the content of this Cask by 
four ſeveral Ways of Gauging, but that which 
doth beſt with thetrue content, found by 
theſe thathiled the ſame is the ſecond way or that 
which takesa Cask to be the middle Fruſtum of 
a Parabolick Spindle, according to which the 
content is 2047 Gallons. That is allowing 64 
Gallons to the Hogſhead. 32 Hogſheads very 
near, 


a_— ww a& a XA —c@ou zac mu A. aA 


Propdlition, 


oz, the Peaſutinig of $01ids. 94. 
Propoſition. "X ; 


If a Caskbe not full,” to find the of 14 
il. contained in ut, the Axis being Sefred ar alles 
the HorsZ0n. | —__ | 


Toreſolve this Propoſition, there muſt be. gi- 
yenthe whole content of the Cask, the Diames 
ter at the Bung, and the wet Portion thereof, 
then by help of- the Table of Segments, whoſe 
Area 1s unity, and the Diameter divided into 
or parts , tbe content may thus be 

woe" 4.42 + 


| As the whole Diameter, is to its wet Pory 
tion. 

So isthe Diameter inthe Table.-10.c00 to its 
like Portion, Which being ſought inthe Table of 
Segments, gives you a Segment, by-which if 
you multiply the whole conteur of the.Cask, the 
Produtt is the content of the Liquor- remaining 
in the Cask. 0£1. Ak 

But in the Table of Segments wu this Book! 
you have the Area, tothe equal partsof one half 
of the Diameter only, when the Cask therefore 
is more then half full, you muſt make uſe of the 
no—ct of the Diameter _— the wer, -f0 

| you find what quantity of Liquor 1swanting 
tohill up the Cask, which being deduCted- from 
the whole content of the Cask ; the remainer 18 
the quantity of Liquor yet remaining, an Exam- 
ple incach will be ſafficient, to explane the uſe of 
this Table. &= 

1. Example, Ina Wine Cask not half full, Jet 


the great Diameter-be as before. 32 Inches, the 
content 


r— 


Paactical Geometyp 3. 


94 


content 1 26.25 Gallons, and let the wet part of 


the Diameter be x2 Inches, Firſt | ſay. | 

As the whole Diameter 32. isto the wet part 
42. ſo is 10.000 3750, which being ſought in 
the Table, 1find, the Area of that to 
be.342518 which being multiplyed by the whole 
content of the Cask 126.25, the Produdt is 
43.242897 5oand therefore there is remaining in 
the Catk 43 &; fere. 

2. Example. In the ſame Cask let the wet part 
of the Diameter be 18 Inches. > 

A$32.418 :: 10000.5625 whoſe Complement 
tO 10000 18 43 75 Which being in the Ta 
ble, I find the Area anſwering thereto to be 
4206303 how then | ſay. 

Axsthe whole Area of the Circle 1000000 iy 
tions TEES. oy 

15 the ; or tne ought.420630, 

to the content 53.1044375 which is in this caſe 
the coritent of the Liquor that is wanting, this 
therefore beuig deducted from the content of the 
whole Cask, 136.25. the part remaining in the 


 Vellelis.73:1455625- 


Thusmay Casks be gauged in whole 'or it 
part, in which a Table of res is ſometimes 
neceſlary, as being the F ion, from whom 


the other Tables are deduced 5 ſuch a Table 
therefore is here exhibited, for all Numbers un- 
der 1000, by help whereof the Square of any 
Number under 10.000 may ealily be found in this 
manner. | 

þ The Rectangle made of the Suni and Niſterence 
of any two Numbers, is equal to the Difference 
of the Squares of theſe Nambers. 

Example, Letthe given Numbers be 36 I 


"L 


 63.the Praluring of Soilds. 95, 


| their $um is 121,their difference 49, xemg. 


be 
of bg B 7225, 


ny Er rem 

= ef 26k 1236,afthe de Squreohy nag 
RE dats f 

10.000 may car owe, tears oo 


_— 1000 being my = 

5715 herequired. 
Thesqureof 57 Se ure $7 drop 
fore the Square of 55710 is 32604100: the Sum of 
5710and 5715 is 11425 andthedifference 5, by 
which if you +1425atheProduttis $3125 
1266123 th of fs RE 

32 I 

ne ry 97 mY 
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LONDON, 


Printed ſor Thomas Paſſinger at the three Bibles on 
London-Bridge, 1679+ 
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41 | 961 61 
32 (1024 [63 
33 [103g [65 
$4 \115b [67 
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65 
66 


6744 


4096 
4225 
4930 


1 


1135 


1.17 


Io1 
103 


105 [- 
107 
109|- 


ri 
113 
I15 


119 
121 


I23 
I25 
127 
129 
131 


133 


| 


8 


99 
1CO 


97! 9409] 
9604 | 
9801 


Ll OOOO 


132 


188 
189 | 


183 | 
184 
185 | 
186 | 
187 | 
| 35344 
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33124 
334839 
333856 
34225 


245961 _373 


34969 


35721 
36100 


26481 
36864 
37249 
37636 
38025 


38416 


335809 
39204 


39601 | 
_ 40000 
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301 | 090601 ws | [334] 111556! 669 
302 | 091204 | 60y 335 142245] 671 
303 | 091809] 607 336 | 112896] 673 
304 | 092416| bog 337| 113569} 675 
305 | 993025 |_611 335| 114244] _ 677 
306 | 093636 | 613 339 | 114921| 679 
307 | 094249 | 615 340| 115600] 681 
208 | 094864 | 617 341| 116281| 683 
309 | 095481 | 619 342 | 116964 | | 68x 
310] 096109] 621 343 | 117649] 687 
211] 096721| 623 344 119336 68g 
312| 97344] 625 345 | 119025] G91 
$13] 97969| 627 346 | 119716] 693 
314| 98596| 629 347| 120409} G6og 
315] 99325163! 348 |121104|_697 
316 99346 633 | 349 121801 | 699| 
317] 100487} 645 350 122500) 7O1 
218|101124| 637] 1 351|123201| 903 
319] 101761 | 639 352| 123904} 705 
120| 102400 | 641| |353|124609|_707 
3211 103041} 643 354 | 125316| 709 
322 103684 | 645 355 | 126025] 711 
323|104329| 647 356 | 126736] 713 
324 | 104976 | 649 3571 127449] 715 
325 |lo5625 | 651 359 | 120164] 717 
326 | 106276 | 653 3591129881] 719 
327| 106929 | 655 360 | 1296009] 721 
3238 | 107584 | 657 261413 321] 723 
329 | 108241 | 659 362 | 131044| 725 
330 to8g00 | 661 363 | 131769 727 
331 | 109561 | 663 | 364 132496 729 
332 |110224 | 665 365 | 133225] 731 
| 333 |[11038g| 667 366 | 133956). 739] 
334 111556 ) 669 367 | 13460g 3%: 
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13 5424 
136161 


1 36900 


137641 


138354 
139129 
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.223082 9.348464] 


3,0019.253271 9.403585 
+254713 9.496392 
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9.631249 
23435 


o110.426504)9,629957 
-0210*428667j9,632131 
0310.4z080z3 279 
04, 43394396; 
050.43 $089 9.638578 
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4.5 319-5443 3319-73 $865 
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4.7 4ÞP+ $95 971 
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4-8 5(0-623993 


4-82 0.616258|9-789763 
4.83 PRE 9.791963 


9.787959 


9-793359 
9.7 95257 
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22: And” from © one certain. int. in 14 
Circle, the Longitude of Places upon poi 
are reckoned , _ and the Latitude * 
reckbqed hy i ts Cl torus the Natl 
or vy South Poles. 
;. The ZR ha is agreat Circle ren ire dravii 
ee AID 
Oblique es ; it 
whole, World iuito two equalparts, in 
to its own Poles; yet in reference 4: ES 
the World,- it hath ay Obliqu e Motion--* Js «| 
24. The Poles of this Circle are as far di . 


from the Poles of the Wor as the. 

Obliquity thereof is from the -that 

5.23 Deg 09 [31 gen or therea 
ts. 


25. This Circle doth differ! fromall other Cir- 
cles upon the Globe in this: other Circles(to ſpeak | | ie 
properly perly) have Longitude | but no” +2 

tirude; but this hath both, W 
clesare inreference to their E 
dity only divided-inty, $00. 
nceſpett of Re Line 918 
into 16 Degrees in Lat | 

26, The Zodiack ang in rperr of Longji- 


tode is commonly Grideeinto 360 Degrees as 0- 
Q 3 ther 


— 


"Ciera: more pecpliar 


| | pet of 
{af Ts SR Las 


SETS, Savittariut * 
=; and Piſces 3. Carr 


two Circles of the Equator and 7 
other g 


f the Worl Wi 
Rn, the : nels” Oe of 
Nba through the Interioctinna of the Equi- 


A atid js called the Equinodtial Co- 
| Hare. ' Te other -paſſeth the points 


. of the greateſt Uiſtance of the lack, from 
ha Equaror, and is called rhe Solltitial Co- 


- Mix other preat eat Circles deſeribed upoin 

je Globe are the eridians: Where we muſt 
ink'much to heat of the Meridians again, 
hi of Braſs without the Globe is to ſerve al 
_ and rhe Globe is framed to apply it {lf 
[The Meridians upon the Globe, will 

fi be Fes. to be of a new and another 


grear ar EK: ot that the great are as 
FERRIS all one 2 

centeran $ through the Poles 

the Earth ; Bit thoſe wich are called leſs,ate 
- leſs uſe than that, which is called the _ 


wy The the. Globe are ea 
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which you! greatat 10.a0d 
Globent gr3L35.pd 15'L, (reals 5 di 


Weſt than a Ot » hath. 


a HEAigts Fn DL. PLaceS LNAL ET 
{els than one Degree of Longit de alunde 


mers allow a new Meridian tÞ 
the Equator ; which node 1800 


cept the Globes.were made 9 

unuſual Diameter, ſo Nee cg J1C 
for the Deſcription... Da l 
ly they put down but 1 rg is, At 1 
ſtance from oge anther z Os 

wh Meridians : to 
in the account Ort | 
but 12 ,at 1 nine 1 
Thar the Moridans might. be: [ 
another a full pare OT He time, OF, an airy c 


hat th is catried 
na _ hour, & peat Fe 


SS EET 


Y - 
| . 5 - = 7 . CF * 
m : . 
. - 


od felſer Circles 
picks or the Polar Circles, 
435.” The Tropicks are two'ſmall Circles drawn 
uppothe Glohe,one beyond the Equator towards 
he North Pole, and the other towards the South, 
EFRR be auth theSun makes in his Di- 
trnal Motron,when he is at his greateſt diſtance 
from the Equatoreither North or South, Theſe 
Circles are called Tropicks «1d Tis Teowic, that 
js, - fron: the Subs returning : for the Sun coming 
d theſe Circles, he is athis greateſt diſtance from 
eEquator, and-ift the fame Moment of time 
4 hab 3 ſloping 


are either the Tro- 


longeſt 
cordin A ns 
Tropic are nat 2 op and a 
i re om ? 
The Polar” are two leſſer 
drawn uponthe Globe tit the Radivs of 23 En 
grees and a half diſtant from' the” von of the 
World, ſhewing thereby the Poles'b the 7odi: 
ack, which is fo'many Degrees cit yon the 
Equator on both ſidesthereof. 
, Jp. Bounty Xml te 66 ann 
alf dj 43 Degrees 
diſtant from | his ick; They ww 
o_ the Artick and AntarCti aca 
o- The Artick Circle isthat which is 
bed 2bout the Artick Pole, and 
through the middle of the Head of the 
Bear, Itis called the ArCtick Cirdle «nd. r6v 
oxluv* from thetwo conſpicuous Stars towatds 
the North;'called the greaterandthe leſſer Bear. 
49. The Antarttick Circle is that which is de 
ſcribed abont the Antarftick-orSouth Pole. It is 
ſo called &NI-TY5#errs tha is, TIE oppo- 
\teto the greater and leſſer Bear. 
_— thosdeſtribed the Globe' or Aftronomi- 
roumentby which the Frame of the World 
j; repreſcntedto our view, | will proceedgoſhews 
tre uſe for WAR: tis intended, 


is deſert 
almoſt 


CHAP. 


brett amttog oa Siu otrt Y 2s oY "no? 


CHAR. 91/107 157 
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the Þ " 
ny re Oe ons 
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—HE uſes of the Globe as to Þ .a69gh 
ther ſuch as concern the or the 
Earth, -in cither of which, if we ſhould deſcend 
unyo ont hare the uſes would be more innum- 
her, than a ſhort Treatiſe will cantain :' Seeing 
therefore that all Problems which concern the 
Globe, may be beſt and. moſt accurately reſol. 
red by the DoQrine of Spherical” Triangles, we 
willcontrat theſe uſes of the Globe(which other. 
wiſe might ptove infinite) to ſach Problems as 
come withinthe compaſsof the —_— of Right 
ahd' Oblique angled Spherical Triang 
Tick. thar' the nature of Spherical Thr Teian: 
gies may be the better under 
of the 2.3 Gaſes the particular nay may _ 
beſt reſolved; Iwill ſet down ſome General De- 
fnitions and Aﬀections, which do belong to ſuch 
Lines or Archesof which the Triangle muſt be 
| += 9m and as nr ten 
crangles, and how the t given an 
redin them, may be Rs and reſolved 
upon-and dythe Globe, as alſo how they may be 
— and reſolved by the Projection of the 
6phere,. and-by the Canonof Triangles. 

3- ASpherical Triangle thenisa Figure con- 
Mting of three Arches of the greateſt Circles 
upon the Superficies of a Sphere or Globe, eve- 
ry/one being leſs than a ſemicircle, 


4+ 


OV, 

vIH :: Lon 
WOE y 1 het d It 

ja the Usi 1zon, I 2ht of the. } 


the H PMS, Mr 
= Srhpan _ their interſ, 3 


i wi Tridnd 
4 Spheta 


drayn q on 
equal to another 5 
1, The Arch EE v. 
Circles, parallelto the Eq 
in that GR Fi FUE Ihe 7 


Faargrs | 
your Link af (he | 
23 Degrees Wy a from. Eto $,-then bow 3 
ticLine FS, Dk abba 4 


nt; 


bo ee EIT 
2198! -A" Spherical Angle iseither Right or” Ob. | 
ofa nu Spherical Ri : that which is 


Globe, as well as the Braſs Meridian, do all of 
thement the # Right Angles. 
16. Ay Oblique Spherical e, is that 
COINS by two Arches vf the greateſt 
Circles in the ies of the Sphere, not be- 
ing right of ndicular to'one another, - 

11. AG ne Spherical Angle is Obtuſe, or 


-12./ An Obfiſe Spherical e.is that which 
te Angle, 


is path 7 gl Acute is that 
which is tefs thang Right Angle: 

13. f two of the g1 des of the Sphere 
ſhall paſs rhrough one anothers two 
great Cireles ſhall-cot one another ni An- 
gles: Thas the Brazen Meridian doth mterſet 


rhe EquinoGtial and Horizon, 
4, 


TUE 
Right. 


- Thuzin-Fig. 4, The. 
and F 


one ſide oft 
3 Meridian, ismore.than a E 


Angle;; and the R #4P.upon 
ue the lr hag. a 
is meaſured} he Arc 


being 


P Q. being Qui Lata % 
Kndrhe mealure the cd figthe HL 
thus be found : lay.a/Rule 21} 


PTLI”ELE 
# 


ng nemof he ro 


2 .the hr depreſs 
rp which there ane Ke 


yah buy nw" Dayr.mk of tlie-whajeb 
[ol nu2 22 morlw 201 1.43% 
ver! Ai is, when bdttr tho Poleg> 


this Ges erp mel rey 
ed Age dally 

Stars e daily turning 
a, do diredtly aſcend above, and alſo di 

deſcend below the Horizon, 
ons which they make in; dir-Paily motion do. 
catthe HorizoaP erpendi ly; end noi wen | 
Right Ar "Ou KY © IPnere 
Mm $ may be of ard agd Jer IN an 


qua pace of tit ae. xd cap ER 1. 
the Horizon, as th Le ib The” DRy+ 204 
Night to thoſe rants, being always of an 


phe 122992 5 7:1 bowed) 3nivk 


; paſs}: 
eleyated aboye A Hertrd 
ounuaris the: other 


dit parts of Spherical Tries 
$7 t fone upox the 
the Mer 14148. .. 1 Ty 


Aving ſhewed what a Spherical Triangle. 
, what Circles 1s; d,wah 
Ba of ſuch Lines : L will gow 


[ . 
4 


the ſides © 


to _ — 
4: ATriavgle rh ng nigh t 


the third ryan wg of ho third Angle 
Asin Fig.1. The fides of _ 
gleTP Q, namely TP are Quad | 
T7) 1” litetot eh to rs, | 
and T are NE onderazes alſo, and the thir 
Angle T & is the, meaſure of the third-Angle 

T P ©., But the Right Angled Triangle —_ 
hath one Right and two Acute Angles, is 
a cometh moſt commonly to be A 

6. The Legs of-a right Angled Spherical 

Tringlearet the ſame AﬀeCtion with rae 

:. we uh ade 6 E Z AR Fig.1. 

wer A an TEE at Ji 
right, becauſe Z is the Pole of the Arch AR and 
Z A is perpendicular thereunto. And1in the Tri- 
yi Av the ſide R Z «A being more thei 
rant the Angle R A «A is more then a 

W rant alſo, being more then the Right An- 
Fs” And in the right Angled Spherical 

riangle 4PR the hy P R being lels then a 
Quadrant,the Angle P 4 Ris leſs then a 
alſo,being leſs then the right Angle R A Z. 

7. An Oblique angled AY Triangle is 
either acute or —_ 

'$. An Acne and ed Spherical Triangle hath 
al his Angles A bp each Side leſs then a 
* rho, As in the Triangles, /Z FP:  Fig.2, 

The Angles at Zand P are acute, as a by 
inſpection ; arid the at F is acute alſo de- 
cauſe the Mealiire theren 'D=E Misleſs then 
A 


vadrants, 


Trim: | 


R and 


- : CY 
_ 


" - 
AJiet " ie bo 
- - 


242" 


'9:AnOblique Aoyledherical riangle hdth. 
_ Angles either or obraſe : 4. Acure 


muXxr. | ; 
10. TheSides of a'Spherical Trian he- 
5 wg 


turned into Angles, and the Anples 
The Complement of the greateſt Side or 
Angle roaSemicitcle beingtaken in' eath-conyer-" 
corathc Kngtx of the Oblique Ang, phe 
Turn The es of tie Oblique Angleq” Spheti- 
cal Triangle Z F Pintofides in Fig, 3/ E A is 
the meaſure of the Anyle ar P, and # D inthe 
Triangle A D C equal thereunto, A Cs the 
ement of F Z P roa'Semicircle,and'K Mthe. 
the Meafure peArans ub F iSequal to D Cand 
forhe Sides of the Spherical Triangle A D Care 
equal to'the Angles'of the Spherical Triangle 
F Z P, making the fide ACequal to the Comple- 
ment of the Angle Z toagemicircle, p 

11. 1n Righr Angled Spherical Triangles the 
Sides intending the Right Angle we call the Legs ; 
The Side ſubrending it the enuſe. 

12. In every Spherical Triangle beſides the 
Area or ſpace contained, there are fix parts. viz. 
ThreeSidesandrhree Angles and of theſe ſix there 
muſt be always three given ro find rthereſt, butin 
right Angled Spherical Triangles there are but 
five of the ſix parts parts whith cone intoqueſti- 
00, becauſe one of the Angles beingright is alheays 
knowy and ſo any two of the other” frve being gr 
ven, thethree remaining parts whether Sides or 
Avngles,may be found. But before T come to the 
ſolution of theſe Triangles whether right or 0b- 
Tique,I' Will firſt ſhewhow they may be repreſented 
upon the Globe, and projected upon + of 
of the Meridian. | 


- - 


13. A 


a. _—_— ths. JT 


ner. Number one 


the Poles to the there faſten the 
Quadrant of Aleitude, upons which number 
ther ſide, the third upon id 


the Pole towardsthe Equi then turn the 
Globetill the Sidenumbred upon the Quadrafit of 
Alritade, and the Side numbred$upon the 'greati 
Meridian ſhall interſect one anothet; fo ſhallthere 
be delineated the Globe the Qblique- An- 
gled' Spherical Triangle:Z F P'in Fig,z. ln which 
27 DaR the Braſs Meridian from & 
the Pole of the ld ro-Z the Zenirh, Z F tho 
Azimuth Circle repreſents the Quadrant of Alti« 
ine eting che Gandranc of ALdemtF, 
erſeCt; e of Altitude at F. | 
is. A Right or Oblique Angled Spherical 

' Triangle being;thus delineated upon the Globe; 
there needs n9 further inſtructions; as to the met 
no ng OR nn isvbe layi 

e Angles comprehend thoſe 

andthe fiading ous T meaſuts# of theſe Anglev 
3 being 


bring {6 laidJown. * And that this'may'be-the 
bettes underſtood, Iwill firſt ſhew ; -« Bone 
veral. Circles the Globe before deſcribed, 


upon the Plane of the Meridian, 
en att Triage drie 


- Fung conteined and itclolyable” by theſe 
Exininles:[2A 33g ft fot 207 07 © orgy 


- 46; . TheCirdes inthe firſt Figure are the Me. 
pn nr uinoQial Colure,anq: 
theTropicks. "The Braſs ian without the: 
Globe, isa perfett Circle deſctibedby taking 66 
Degrees fromyour Line of Chords, as 'rhe- Cir- 
pn cn ard Within whichall the other: 
are Projected: -' The Horizon, Xquator, Aqui- 
no@ial Colure,Eaſt and Weſt Azimuths are al 
Lines.. "Thus the. Diameter HART) 
the Horizon, .f A Q the Equator,P AS: 
theEquinotial Colure and Z AN the Eaſt and; 
Weſt Azinmuths, in' the drawing of theſe there 
is8no difficulty; P MS isa Meridian, and Z CN\ 
an Azimuth Circle; for the drawing of 'which 
there arethree-points given-and the Centers of! 
the Meridians doalways fall inthe EquinoCtialex:! 
tended if need be, the Centers" of the Azimnth. 
Circles dofallin the Horizon extended if need! 
be, and forthe drawing of theſe Circles there. 
needs no further direction, ſuppoſing the middle: 
point givento he inthe ZXquator or Horizon, bot: 
yet the Centers of theſe Circles may be realy 
tound, by the Lines of Tangents or Secants; for 
the Tanpent of the Complementof AT ſet from 
Hto D, or the Secant -of the 'Complement fer 
from A to Dwill givethe Center of the Meridi-- 
an PT'S; . The other two. Cirdes in the 1:F1g- 

4S'4 - £. are 


x fy , F 's | 2 * 


32 2, ud RELIES” 
"49 Iffonomy: © 29. © 
are the Tropicks whoſe I ; fou 
Epi Eg, 557 ron 


Deg. 237 fromthe! 
which diſtancedeing/ fer bpon the Meridian from 
vE to Sand £ tow, if aL Lankiog 
AtoS andanother perpendicular thereuttofrom, * 
s it will cot the Azis'S A P extetded"in the Ced. 
ter of that Tropick, by which extetit'of thecoviy. 
paſſes theother Tropick may be drawn alſ67*Ot 
thus the —_ of Af 5 ſet from 3'td the 
Axis extended will give the Center as before; "aha 
this may all other Parallds bedeſ@ihed, * 1 
17. In the ſecond and third figures, the t#6 
extream points given in the Meridiansare not 'e- 
quidiſtant from the third, for the drawing of 
which Circles,” if the common way of brin 
three points intoa Circle be not liked; you may 
do this, from'the given poinit at F and the Cen- 
ter A draw the Diameter TAS, and-croſs the 
| ſame at Right Angles with the Diameter B 4G ;a 
| Ruler laid from'& to F will cutthe primitive Cir- 
dein L,,make EL = 8BL aRuler laid fromG to F 
will cut the Diameter $ AT in / the Center 'of 
the Circle B DG. Which Circle doth cut the 
Diameter H AR inthe Poleof Z F, and the Di- 
ameter A AQ ih D in the Pole of PF X, and 
'a Ruler laid from Z to C will cut the Primitive 
Circle inT, and making T © equal toT a Ruler 
laid from Zto O will cut the Diameter HAR, 
| extended in the Center of the Circle Z F. 
| 18. Having drawn the Circle Z FJ, in Fig.13. 
| TheCircle PE X, or any other fo through 
the point F, may eaſily be deſcribed. Draw 
\ eA © at right Angles to P Xa Ruler laid from | 
ta G unto ( e ) will cut the Primitive Circle in (m} p 
make »# == Bn,” a'' Ruler laid from G to'p 
6 R 3 ſhall 


ibod upon the Plane of th 
DE on 
I == (= 
RA | Whence It Lloweth, 5 v 


nt HZ will cut as rnany ees inCZas 
it doth inghe Quadrant HZ, and thps the Arch 
> aox Arne CB==HL, and the Arch 
F 20. That which-is next to beconſidered is the 
projedtingorJaying downthe Anglesoſ a Tri 
gle; andthe meaſuring of them being projet 
and #he Angles of . a Triangle are either ſuch as 
are conteined hetweentwo right Lines as the An- 
gle Ain the Triangle P AR; -or ſuch as are con- 
$eined by a'ſtreight and a Circular Line, as the 
Angle P MR. F:9.1. Or ſuch as areconteined by 
two circular Lines, asthe Angles FZ PorZFP 
in Fi9.3, The projecting or meaſuring the fult 
fort of theſe Angles, needs no direction. 
21.To projet anAngle conteined by aKreight 
anda circular line asthe Angle c# B Z in Feg-1, 
Do thus, Jay a Ruler from NroC, andit will cut 
the Primitive Circle in X make Z X = H K,aRv- 
derlaid from N'to X will cut the Diameter AR 
Ja the point M the Pole, of the Cirde ACN, 
aRuler laid from Mto B the Angular point pro- 
Pounded,will cutthe primitive Cirde in 1, oe 


a. &;, * aw. 40 


| oy cut the Priqnitive 


Circle PEX, a Ruler laid from G to e will cnt 


. 
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IN. 
Sets CN 


» 


ng 
, n.N tor. 
in W, at ler Iaid Fri 3 


42 
to the Angle Horry , and draw the an 
ter B AQ,then jothe Ale EB.Z MOR 
NY as wasx8qui 

22. If the Angle | had l bouk by! proetel 
meaſure requred , a Rylet laid from 

would give £ and mak] NT=HEA 5 i 
laid From 24s T. woutt giveW, | from B to W 
would give And A ©. would be the wneaſure ud 
the Angle enwokrins 

23. To projedt. an Apkle. conteined þ 
circular liges, one of them heing an Arai the 
Primitive Circle, as the - Aogle «£ ZÞ, Fig, 1. 
Do thus, ſer off rhe quattitity of the 
from to G aRuler Big fromZ toG cut the 
Diameter HZ AR in the point C, ſo may you-draw 
the Circle Z CN andthe Angle HZ Cwill he _ 
qual rothe Arch # G == H C as was required; © 

24. If the Angle had been vrojected and the 
weaſvre required, a Ruler laid from Z toCwanld 
cut the Primitive Circle inG and HG would be 
the meaſure of the Angle propounded, | 

25. Toprojettan Angleconteined by two. Oh: 
lique Arches of aCircle, as the Angle Z FP 
Fie. 3. Youmut firſt find the Pole of one'of, Ao 
two Circles conteining the Angle propounted, 
—_—_ Z B I, aRuler laid from Cthe Polethere- 

to F,the Angular point propounded, will cut 
the Primitive Circle in « make b equal to the 
Angle propounded, a Ruler laid from F'to bwill 
cut the Diameter e£ AQ in: D the Pole of the 


the Primitive Circle in mw, make m7» = Bm 
Ra a Ro. 


"yy * 


ax 


gle bf & ee; 
meaſurer 


7! 


evr i 
1 
Ay 


cutting the Diameter ZAR in C the Pole of the 
CircleZB 1, and the Diameter ad D, 
Ie: Circle PE Xand a Roler laid from 


Þ will cut 'the Primitive Ciccle in 4 
and b the meaſure of the, Anglerequired; 
"Or aRuler laitfromF roK and M willcut the 
Primitive Circle in Deg. the meaſure of the Angle 
propounded as before. CN 

Or thus a Ruler laid from Cand DtoF will 
cutthePrimitive Circle in « and h ſet go Degrees 
from eand 4 to f and /a Ruler laid from Cro f will 
cut Z BlinMand a Ruler laid from D to ! will 
cutPEXinK. This done a Rul-rlaid from F 
10 K and Mwill cut the Primitive Circlein g and 
d the_mcaſure of the Angle as before. 

 AndinFiz.2. Thequanrtity of the Angle Z F 
may thus be fonnd, A Ruler laid from Cthe Pole 
of the Circle Z F Ito Ftheangular point will cut 
the Primitive Circle in «, ſet off aQuadrant from 
et b, a Ruler laid from C to þ will cut the 
Circle ZF Tin the point 24 In like manner a 
Ruler laid from D the Pole of theCircle PEX, 
will cutrhe Primitive Circle in D, ſet off a Qua- 
* draytfrom A to b, a Ruler laid from D to P will 
Cut 


0 <. 
#1 Y 


evt the Cirdle P F2Win XK Ldty-a 
from F to K, rr SINE INEIS 


in N'She mealutef the Angle KPAFor ZF ? 
ag " opounded. 7 


ing ſhewed how a rightor bbliq An- 
eled'Spherical Triangle nay ke yronlled up 
a the Meridian,” x well xs! delinea- 


ted uparth e Sams! wiewilinow wm apo nc 
veral Triangles-' u epreſentet 
Globe; with theſeverat Aſtronomical” Ceo: 
graphical Problems conteined in - Hem 2 ts re- 
lolved by them. ©- _ > - ob pitloQ 2 

28. The Spherical Triangles uſually: 
ed upon the Globe 'are\ eight 3* wherpob 
ace hve Right angled Triangles, have their De- 
nomination from their enuſur. 1 ITT 

The firſt is called the Ecliptical Triaglwtak 
Hypotenuſa \s an Arch of the Ecliptick;- the 
thereof are Arches of . the Zquator and Mer 
an, this is repreſented upon the Globe, tby the 
Triangle A D F, in Fiz.1. In which the fiveCit- 
126% parts, belides tie Right Angle are; 

The* Hyporenuſe or Arch of the Ecliptick 


AF. 

2. TheLeg or Archof the Equator, AD. 

3. The Leg or Arch of the Meridian D F. 

4. The Oblique Angle of the Fquator with 
the Ecliprick and the Suns greateſt Declination 
DAF. 
5. The Oblique Angle of the Ecliptick and 
Meridian, or the- Angle of the Suns poſition 
AFD. 

The two next Icall Meridional, becauſe the 
Hyporenſas in them both, are Arches of a Meti- 
dag. One of theſe is nored with the _— - 


MF Sues. fa which thefive Circular'parts 


xe \The: Hypotomeſs or Arch of a Meridian 
SI Archof be Horizon Je R, the 


gle of the Meridia wpon 
day Meridian, or, Angle 
of 5 Cds - w 


h the Bras P. 
'5- The Oblique Angle of the Suns Meridian 
with:the Horizon, 'or the Complement of the 
Suns Augle of Poſition P MR. 
;\ TheatherRight Angled Meridional Triangle 
is noted withthe Letters AEGmFig,. in whuch 
#he'sClreularpartsare, 

1. The Hyporenuſa or preſent Declination of 
theSon,' AE. 

-:\ 2+ The Leg or Suns Amplitude at the hour of 
kx, AG, 

3- Theother Leg or Suns height at the lame 
time E G. 

4. The Angle of the Meridian with the Ho- 
T1zon, or Angle of the Poles lcyation , 
E AG, 

5- The Angle of the Meridian with the Ati- 
muth,, or the Angle of the Suns poſition, 
AE 6. 

The fourth Right Angled Spherical Triangle, 


Icallan Azimuth Triangle, becauſe the Hypote- 
uſa doth cut the Horizon in the Eaſt and Welt 
Azimuths, as is repreſented by the - Triangle 
ADV. in Fig.1. In which the 5 Circular parts 
are, 


1. The 


Gta 

FO Tgg 
a, lex: Onlanoat moe 
\ Thea! F _ "Ke now of 7 . 


Gun or Star, AD. ery 
4. 'The Obli que Angle gn Aagle ofthe Boles 


elevation, D 91-4 V. 


5 ThearherObligue Angle Aaglraithe 


Sun or Bf 5b d© nate 
The fithan | +4 Wl 
e, that 
Tele \be 4aYP. 
Arch of ;the Horizon, ai 
Triangle A4Tin Fig, oe Cy 
IE 
"The? Ayporena[a and Arch of the 


« Amgl eof the Sun at his riſmg orferng 
| 4 br- 

_ ' The Leg conteiningeheSupor StawDecli- 
nation T M. zl 

3. The,other -Leg.qr; Aſcenſional 
AT, thats, -the difference between DT vhe 
Right Aſcenſion and:D Athe Qblique 

4- The Obl:que Angle of the Horizonand F&- 
quator, ar bug of the Equator T AM 

5- The other Oblique Angle , 'or Angle of 
the Horizgpand Meridian AMT. 

The Oblique Angled Spherical Triangles ul 
ſually repreſented upon the Globe node 
The firſt, [ call the Complemental Triangle, be- 
cauſe the ſides. thereof are all Complements, and 
this is ;xepreſenred by tbe_Triangle F Z Pin 

Fig. 1. Whole Circular partsare ; 
| 1. The Complement of the Poles elevation 
2P, 2. The 


) > 1 td 
: : 
- ” 
- 


-16 LAT CSHIRSS the'Siis Declinatian, 


5/5 --TheGomplemen of the' Sans Attitude or 


Almicantar F 
947 3p Ts Abit or Diſtance from the 
NorthFZ P. 
25 PE. *Thebonr of the day or diſtanch of theSpn 
NoonZ PF, 
run ret pod 

*"Thefecond hque Angled $ rian- 
| Oe, or Nautical Triangle, 
; it ſerveth to reſolve thoſe Ron, 
whichToncern Geogtaphic and Navigation, and 
*thixis Mo repreſented by the TriangleF.Z Pm 
Fig/il epartsare. - © = 
1. The Complement of Latitude: as before 
Pp! 915 

123 The diſtance between the two places at Z 
and For lide F Z, 

$3 : The Complement of the Latitude of the 

atF or ſide F P, 

4 The difference of Lotigitude detreen the 
twoplacesat Z and F or the Angle FBZ. 

5. The pointof the compals leading from Z 
to For Angle F Z P. 

6. Thepoint.of the Compaſs leading from F 
toZ,or Angle ZFP. 

The third Oblique Angled Spherical Trian- 
gle 15 called a Polar Triangle, becauſe one fide 
thereof is the diſtance between the Poles of the 
World, and the Poles of the 'Zodiack. This 
Trian gle! is repreſented upon theCealeſtial Globe, 
by the Triangle 'F $P'in Fi2.4. Inwhichthe Cir- 
cular parts are ; 

I, The diſtance between the- Pole 'of- the 
World, 


” 3 - 8 q 
. - EX «a 


| ntoSfrononp® 
World, and-the Pole of th Eclitck, the | 
Arch.$'P. > 7: 1.9510: TYiMz 
2. The Complement of the Stars » 
FP. 30 101 7X] C2 
3. TheComplement of the Stars 
Fn from the Ecliptick or the Azch; 
4. The Angle the. Srars Righe 
FP'S: "7 v4 ba16q 
5, The Complement of che Stars Langinnde 
FSP. -. < NiWA\[l 


6, The Angle of 'the Stars Poſition $; 7 Bo 
29. Andthusat length I haye ha 

was propoſtd inthe 15%0f this r,- that it» 

_ —_— the ſeveral, Cal NG6s 


ble by CSU __ 
accurate —_— ref 15 by the [ 
Trigonometry- and the Canon. of Lines. _ 
Tangents,. yet.-it: is not impextinent to do the * 
ſame npan the Globe it ſelf, which as to the; Gdes: 
is caſie,” but to meaſure or lay down the Augles is 

. lometimes alittle labourious. 

In" the Right Angled Spherical Triangle - 
EBZ in Fie.1. | The meaſure of the Angle 
AZ Bis reckonedin the Horizon from H to C 
but to lay down or meaſure the Angle & B Z 
the readieſt way is rodeſcribe the Triangle again, 
making /£Z = eB and AB =v&Z, 10 
wil'the Angle «&B Z ſtand where the Angle 
A Z Bis, and may be meaſured inthe Horizon 
& the other was. | 


And 


2556 —UnJerrodittion 
-:RndfointheONl 


gleFZ PinFig.r, The Angles at Z atid Fare 
down'upon the Globe, bur 
me with the Angle Z F P, you 


6or Zegithand'find the 


ati tk& Canons by which chey'are'to be reſolved, 
add leave the reſt for thePraftice of my Reader. 
T6 this purpoſe 1 will nextacquaint you with my 
Lord s Catholick Propoſition for. the ſolu- 
v_ Right-and ObliqueAngted Sphericat 

rigogles: 


111 >G3MI-#8 _ 
a> TT 


CHAP. IV :::/'; wort £ 
- 21:0 Nagin 0 
Of the ſolatiow of Spherical Ziidghes. - "> 
' irq»! 4imarr3 
Up 2 6 !2 12120! lone 

| ome nee 2&Varietzes-or 
Caſes, 16 iti and in Obs 
whereof all the Retangular and:tenof rhe Obi! 
quemay be reſolysdby the two Azioms: follows 
ing. (tpi "3 
1. Atom, Inall Right Angled Spherical Fibo 
nay the ſame Acute Angle'at'the Baſe, ; 
the Sines of the Hypotenuſas are proportionatga” 
the Sines of rheir icular. 78, 3 

2. Axiom, In all right Angled Spherical Ti 
angles, the Sines of the Baſes and the Tangents 
of the Perpendicular are pro rtional, 

Thartall the Caſes of a ight Angled Spherical 
Triangle may be reſolved by theſe two Axioms, 
the ſeveral parts of the Spherical Triangle propo- 
ſ{d,thar ſo the Angles may be turned into ſides,rhe 
Hyporenuſa, into Baſes and Perpendiculars and the 
contrary. By which means the proportions as 
the parts of the Triangle given, are ſometimes 
changed intoCo-ſines inſtead of Sines,and intoCo- 
tangents inſtead of Tangents. Which the Lord 
Nepier obſerving ; thoſe parts of the Right An» 
gled Spherical Triangle, which in converſion do 
change their proportion,he noteth by their Com + 
plements. v3z. The Hyporensſe . and the two A» 
cute Angles: But the ſides or Legs are not ſo no- 
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rat reckoned; 
2. _ if youreckon Hye Circulat parts in a 


I Ly. , ene of them muſt needs be in the mid. 
1's other four, two are'atjacent to 
| A part, the other two are disjunCt, and 


hc over of the ive you call the middle part, 
onedf them may by'fuppoſirion bemade 
thbRetwo Circular: parts which are on each 
ſide of the middle are called extreams adjunct, 
andthe other two remaining parts, are called ex- 
treamdisjunCt, as in the Triangle 24P R if you 
make the eg'P R the middle part, then the 0- 
| . thesxLeg 2M Randthe Angle Comp. P. Are the 
i extreamsconunct;the Hyp.Comp. MP and Comp. 


as goons following Table. 


x 


® as inthe Right Geri Triangle - 
- / ET ENE Fig. wy e five he calleth the Cir- 
| the Triaiigle, amongſt which the 


M, arethe extreamsdisjundt, and "En rel, | 


4 Wim. | Conip. Af 


3. Theſe things premiſed, the Ld. Nepier as a 
conſeftory from the two Preceeding Axioms' 
hath compoſed this Catholick and Univerſal Pro- 
polition. 


The Reftangle made of the Sine of the middle part and 
Radius ss equal to the RefFangle made of the Taw- 
gents of the "Extremes conjunt# or the coſines of 
the Extremes disjunt?. | 


Therefore if the middle part be ſought, the 
Radic rauſt be in the firſt place; if either of 
the extremes, the other extreme muſt be in the 
firſt place: 7 

Only note that if the middle part, or either 
of the extremes propounded be noted with its 

| &) Comp» - 


25 © An.Inlrodugtior 
Comp. in the circular of the Triangle, in- 
ſtead- of the Sine or you mult- uſe the 
Coſine. or Cotangent of ſuch errcular partor 


parts. 

That theſe direftians may be the better con- 
ceived, we have in the Table - following ſer 
down the circular of a Triangle under 
their reſpeftive Titles , whether they be taken 
for the. middle part, or for the extremes,conjuntt 
or disjunEt, and unto theſe parts, we have pre- 
_ fixed the Sine or Cofine , the Tangent or Co- 
tangent, as it ought to be by the former Rule. * 


| Mid. Par. } Extr, Conj. Ext. Disj. | 


XR | Tang. MR | Sine M 
Sine PR | 


Tang. P. | Sine MP 
Tang, PR | Sine MP 


Sine MR 
Cotang, Af. | Sine P 


Tang. MR Sine P 


— 


| Coline 14 
Cot. M P Col. PR 


Cotang. A. | Col. PR 
Cotang, P | Col. MR 
Cot. MP | Cof. MR 


- ee 


Col. MP 


| 


Coline P | 
| | Tang. PR | Sine M | 


 — 


Now 


Now then according to this Table and che former 


i. Sine PRxRad.= 2. Sine PRzRcl.— 


tMRx ct P. $s Mz $MP. 
3, Sine MRxRad.= 4. Sine MRxuRad== 

tPRx ct M. | $MPx$P. 
5. Col. MxRad = 58. Cof. MzRad.= 

t MRxz ct MP. $Px CS PR; . 
7 Coſ. MP x Rad.== 8, Coſ. MPzRid == 

, — xp FO an cs MR, a 
>: Col. P x = 10: P = Rad (4 
” 4AP*t PE col. MAx $A. : 6d 
| By theſe 16 es may the 16 Caſes of a 
Right angled Spherical T be reſolyed and 


ſome of them twice over ;, for although there 
* | © are but16 varietiesin all Right pr 
Triangles, yet 30 Aſtronomical Problems "may 

be tefolyed by one Triangle, as by the following 
Examples ſhall more clearly appear; 


_ E . i « « ] fa; Ear 
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Of Right angled Spherical 
7 2. 91'T Frangles, | 


.. "CASE 1, 
— » The Legs given, to find the Angles. 


N-/the _ angled - Sphericat Triangke 
"MPR." Lhegiven Legs are MR and RP, 
The ngles at Mand P are required. 
: By firſt: of the 10. equal Rectangles 
s:PRx Rad =t MR xctP. in which P bs 
Fought, therefore putting ACR inthe firlt place. 
[The proportion ' is. t 44 R, Rad. :: $P KR. 
ct'P, 
And by the third cqual ReCtangle. t P R. 
Rad. :: $MMR. ct M. 


CASE 2. 
The Legs given, to find the Hypotenuſe. 


In the Right angled Spherical Triangle JP R. 
The given Legs are AR and PR. The Hypo- 
tenuſe”47P is required, | 

By theeighth of the-10 RefAtangles cof. MP x 
Rad. = col. PRx col. MR in which XP the 
middle part is ſought, therefore Radius muſt be 

ut 11 the firſt place, and then the proportions. 

Rad?col. PR ; : col. MR. col. MP. 
CASE 


- ll. IJ "3 EET 


A Leg with = axe ape 1 nbc 
Fr. 


Inthe Right vgled hcl Ty 
let there be given. e Le . 
P. The Leg PR iced. 
By the firſt of the 10. ReQangleg, 
: cot. P..Sine PR. or The Leg PK 
Angle Mgiven,tofind MR, 


By the z of PA :10 "RIP Ra Mr "4 "2 


| hs 


&t 4. Sing 2f 


CASE, FY 
A Leg with an Angle conterminate therewith bei 
given, to find the other Leg, © " 
Ig Wan 5 cd Spberical Triangle, AZPR, 
The given « Fth the Ae 2 

LegPR is round 

By the 3 Reftangle. cot. 4, Rad:7 + Fine 
MR.tPR. 


The given 1437; ant Angle 7. The Leg 
MR 18 required., 

By the 1. Rectangle. ap: Rad..: ; ſineſR 7 
tang. MR, © cr > 


-» 


__ In Jntroditctfon 


CASE xy, | 
| ff Lib and an Angle comterminaee therewith 
I £rven,to find the Fyporenuſe, TY 


inthe Right angted Spherical Triangle 377 R 


The Leg {andthe Angle 322 to finda. 


By the x. ReCtangtss t 2R. Rad: :eol. M. ot MP 
By the 3. Rectangle. t PR. Rad.:: col. P. ct MP. 


. CASE 6. 
Fiypotenuſe. cob gf oy to find the con 


- ln the Righr ang) ical Triangle MP 
Mer NG RF? Peril Timgie MP.Rr 


The Hypote- 2 and MR. 7 M. 
nule 34P, Clog ?PR F Tofindy 
By+he. 5, Reftangle, Rad. ct MP :; t MR. cof.M, 
By the 9. Reftangle, Rad.ctR::t PR. col. P, 
CASE *+5. 


The Hypotenuſe and one Angle given, to find the 
| other Angle, 


[4 


£ x 


In the Right angled Spherical Triangle MP R 
ſct there be given, 7 LS The 


&.- + 


TheHypote-? @ \....:_© M? To find FJ P. 

nuſe MP + Angle } p'Þ the Angle 3.4% 
By the 7. ReCtatigſe, cot-A7.Rad +: coſ.P.cot.P. 
By the 7. ReQtangle cot.P. Rad :.:coſ. MP.cot.M. 


CASEY 
The Oblique Auglet given, to find the Hypetenuſe. 
In the Right apgled Spherical Triangle 3? R, 
[et there be given The &s at P and M, To 
find the Hypoteanſe P M. oy _ 


' By the 7. Rectangle, Rad. ctP : : cot. 4. 
col, MP, L | 


CASE g. » 2» 


The H and Ver, to . 
meter gn foe te 
In the Right angled Spherical Triangle MPR 
let there nem | m* _, 


The Hypote: ?, P. , PR... 
nuſe P Af” Angtey 4; $Tofind {40h 1 


By the 9. Reftangle, ct P M,Rad :+col. P.t PR. 
4 | By the 5, Reftangle, ct P 4.Rad:: col. M,t MR. 


$4 CASE. 1c 


So £ % - 
. . wy o 
AY 
- 


25 hy Jutroduction 


C - 


AJ buto CASE "=. 


" algae te Angle given; {a the he 
; "Poſe gy whe gepen Ahrle: 


1a "the Right abgled Spherical Triage 
MP R, let there-be given, 


Thelpore pools £30 Tow {74 


i ythe-2, Rectangle, Rad, $MP::3M. Sine P R. 
Ig Rectangle, Rad. SMP.::;$ P,Sine MR, 


CA'SE n. | 
A Leg and an Angle eppoſite therennto being given, 


10 find the enuſe, 


In the Right angled Spherical Triangle MPR, 
let there be _ 


9 A be 


| F and the M ſto fad the Hy- 
The Leg $4 Angle bo: Jiofog PM. 


By.t ' T5 Rettangle, SM. Rad | 'S$PR, $11P. 
By 4 ReQtan e, FP. Rad *: SMR.s PM. 


SN wb IR 


The Hyperennſ and a L'g giver; to nd the Ancle 
oppoſsre to the grven Leg. 


lathe Right angled Spherical Triangle P M A 
tne 


-ta Afronomp. x 7 
the Hypotenuſe MP and the Leg MRaregiven, 
the Angleat P1sr uixed. , 
By the fourth Rectangle Sine 34P to, Rad : T 
$ M R, $ P. - 
The Hypoteriuſe MP and LegPRpiven, the 
AM 1s required, Te 
y. the ſecond \Reftangle $ Me, Rad: 


28. $M. _ | 
CASE "Le in 


The Anvle and Let conterminae with it "Pring given, 
ro fond the other Angle. 


{n the Right atigled Spherical "IOn PMR, 
let. there be giyen, 


a 7» 25 at 57 I” 
_ gle, Leg PR Angle mn 
By the tenth Rectangle, Rad. cs MR:'s Mics Þ. 
By the lixth ReQangle, Rad. $s P:; cs PR. cs M, 
CASE 14 % 


An. Any le and 4 Le obpoſet thereunts being 7 gven, 
to find the other Angle: 


"lathe Right angled Spherical Triangle 4? K,. ; 
Ict there be giycty, © 


The nl $1 | ganfitbe 1.0 MR ns find ey 
gle M Leg Angle 
By the 15. Reftangle, cs MR. Rad: cs P. cs M.. Z 


By. the.C, Rectangle, cs P R, Rad :: cs M. s P;? 
CASE ry, 


G + - 6 | "0 = - 
| In Jitcodfetion __ 
CASE 15. 

i; The Obligue Anger pom, to ule Lat, 
 Inthe Right angled Spherical Triangle 4/7 2, 
let there be given, the Angles at Mand P, to 

find the Legs MR and P R, 


By the 10. Reangle, $4. Rad :: cs P. cx MR, 
By the 6, ReCtangle, s P. Rad: ; cs M. cs PR, 


CASE 16, 
file Hypwanſe and mo Log gieesto fd iv whe 
OE, - 


" IntheRi ed Spherical Triangle MP, 
Fon onhmyrtmg pherical Triangle MPR, 


be given, 


- * ” © -. 7 
L 


MP the Leg $.3/R 


; By the 8. Re-c cs PR. Rad: t cs MP. cs MR. 
| cs MR.Rad:; cs MP, os PR. 


( 

.Thus I have given the Proportions by . 
which the 16 Cafes of Right ey oe. 
Triangle way be.refolved , Ih whi E afe » 
contained 30 Aſtronomical Problems, . Two in 
every Caſe except the Second and the Eighth, _ 
In both which Cafes there are but two Problems. 
And thus I have done with Right angled Spheri- 
fal Triangles. YI 
4 In. Oblique” angted Spherical Ly 

| : ere 


) 


__ 
there are vradre Cit, tex hart wp 


folved by the mg oj 
Spherical Tria be fir convert 
ed mto two rn ing fat) of a Perpendi 
evlar, ſometimes. within, ſomerximes without the 


EIS 
this General uk. | 


From yk Cato ; beins alacor to 4 
Angle green, let al the Perpendicular, 


As in the Triangle FPS m'Fs GEE 3 


oe Joey Cone FS and the AngleatS; 
icular by this Rale muſt fall from F 
te ide $ Fextended, if need require. © 
But if there were given the Side PS and the 
Angle at S, the Perpendicular maſt fall fron'P - > 
vpog the Side F 9. 


7- To divide an Oblique angled Spied we 
Triangle into two Right, by letring $7 T % | 
ar upon the Globeit ſelf, is not : 

Ty , becauſe all:the Caſes may be refolved v 
out it, but in projettion it is conyement to- 
form the fancy : and ſeeing the reaſon by wah / 
itis done in projection doth depend upon the nit 
ture of the Globe , I will here ſhew it both -. 
'S, firſt. upon the Globe, and then by weph. 


on. 
$. An © 


"= 


PP» 
o 
DS... 
.* 
TT. \ 
: 
bh 
wo 
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An Oblique-angled Spherical Triangle may. 
be divided intqtwoRight, by lettin fall aPer. 
pendiculat upon the Globe it ſelf, in this 
manner, In the Oboe angled Spherical Tri- 
angle FPS inFig.4. letitbe xequiredtolet fall 
a Perpendicular from P upon the Side F $; . Sup- 
" poſethe Pgint P;to ſtand in the Zenith, where 
the Arch F $ ſhall cut the Zodiack , which in 
this Figure isat X, make a mark , andfromthis 
Point of Interſettion -of the Circle apon which 
the Perpendicular is-to fall with the Zodiack, 
reckon 90 Degrees,which ſyppoſe to be at P; a 
thin Plate of Braſs witha Nut at one end thereof, 
whereby to faſten it to the Meridian, as you do 
the Quadrant of Altitude , _ graduated as 
that is, but of a larger extent (tor that a Qua, 
drant inthis caſe will not ſuffice) being faſtned at 
P and turned about till it cut the Point L in the 
Zodiack, will deſcribe upon the Globe the Arch 
of-2 great Circle PE L, interſeQing the Side 
FS at Right'Angles in the Poing EZ, becaule the 
Point L inthe Zoiack is the Pole of the Circle 
SFK,- now all-great Circles which. paſſing 
through the Point L , ſhall interſett the Circle 
S XG, ſhall interſect it at Right Angles; bythe 
23;0f the-2. Chapter. 

9. And hence” to divide an Oblique angled 
Spherical Triangle intq, two Right by projeCti- 
Onis eaſie, as in-the Triangle F PS, the Pole of 
the Circle SFX is L, therefore the Circle 
BL? ſhall cut the Arch FS at Right Angles 
inthe Point E. And becauſe the Point M is the 
Pole of the Circle BFP, therefore the Circle 
" & AS ſhall cut-the Circle BY P at Right An; 
glesin the Poirt D, the Side F P being extend- 
? 


, 
> 
- 
> 
4 
- 
. 
- 


is | — : 
= - my ” 
_ 'to'Afttotiomp. 


ed. Come we now to the rn NY whi 


2 


Re 


ter this preparation may be reſolved, bythe "of 
tholick Propoſition. 


CASE L 


— ---. 


Two Sides with an Angle oppoſite to one of them bes 
ing given, to find the Angle oppoſite to the other. 


In the CON angled Spherical | Tri | 
4- the Sides and Angles g en OS 


cob in me 


admit of ſox Varieties ; ol which 


may he —_ by- the Catholick Propoſition, 
at two operations ,. but: thoſe two may be re- 
duced to one, as by the following Analogiest to 


every Variety will plainly appear. 
Given Required [ Te 
FP Rad. s PS :: 5s PSF. s PE 
1. PS. PES) 5s PF. Rad: : SPE. s PES 
PSF ; s PF. s PS: : 5 PSF. 5 PFS 
FP Rad.s FP ::58.S0E 
2. PS PSF\| 5s PS. Rad: :$ PE. s PSF 
PFS s. PS. 5 FP :: 5 PFS. s PSF 
PS Rad. s SF :: 5s F.,s8DS 
3. FS FPS: s PS.Rad::$sDS.sSPD 
PFS | s. PS. 5SF:: 5 ÞFS. s PSF 
Wc. | Rad.s PS::5 SYD.SDS 
4. FS PFS| sFS.Rad:: $ DS. 5s SF 
5 SID So i. FS. s PS :: 5 SPF. s SF} 
FS Rad. 5 FS: 5S:$ FC: 
5. FP FPS| ';FP. Rad::$FC. 5 FIC 
FSP 3. FP.sFS:: 5 PSF.s FPS 


F 


——— 


- 


"rs 
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FP OO  T Rad; F7::7FfoFC 
6. FP FSP\| :FS.Rad:: $FC. :$ 
| FFS 3. FS, 5 FP:: FPS; 5 PSF. 
CASE a 
Two Sidet with an Angle appoſite to one of them bei 
given, to find the comained Augle. being 


In RE — wud 
may be reſoly Catholick Propoſition, 
kcolrding tothe Table following, 


iven Required 


FP 


1:cot PSF Rad: :cs PS.ct EP 


EPS ; EPE=FPS 


1. PS FPS$|2. ct PS.Rad: : cs EPS.tE 
PSF © op: Rad. t EP ::ct FP.cs FPE 

EPS; FPE==FPS| ct PS.cs EPS::ct FP;ct FP 
_— 1.cot PFS,Rad::cs PF ct EP 

& Fs FPS12. ct PF,Rad :: cs EPF.t 
PFS 3; Rad. tEP: : cot PS. cs EP 


cot PF.cs EPF:: ct PS ct EP 


1.cot PFS.Rad::cs FS.ct FS 


3. FS PSFl2. cot FS.cs FSD:: Rad:t 
PFS 3. Rad.tDS: cr PS. cs PS 
FS D--PS D== PSF} ct FS.cs FSD: : ct PS.cs PS 
PS 1.cot FPS.Kad:: cs PS.ct PS 
4. FS PSF. ct PS. cs PSD: + Rad:t DS 
FPS 3. Rad.t DS::ct FS.cs FS 
FSD--PS D== PSF] ct PS.cs PSD:*ct FS.cs FS 
k FS 1.cot FSP. Kad:: cs FS.ct SF 
. FP PFS[2.ct FS.cs SFC': Rad. tFC 
FSP 3- Rad. tFC:: & FP. cs PF 


| & FS.crSFC:: et FP 5 PF( 


— 


SEC==FEC == PFS 


F 


Two Sides and an Angle 
groves, to 


teto one of them bei. 
t gowry N 


The Varieties in this Caſe, with their reſolu- 
= by the Cathoſick Propoſition, are as follow- 


—_— 


1. ct PS :: cs PSF. t ES 

2. cs ES.cs PS: : Rad.cs EP 
3. Rad.cSEP: :cs FP.cs FE 
cs ES. cs PS:: cs FP.cs FE 


I. cot FP. Rad:: cos PFS.t FE} 
2.65 FE.cos PP::Rad.cosEP 
3.Rad.cos EP: : cos PS cos SE 
cos FE cor FP: : cos PS.cos SE 


1. cot FS. Rad :: cos PFS.t F 

2. cos FD.cos FS :: Rad. cy 

2. Rad.cos SD: : cos PS.cs P 
cos FD. cos FS: :cs PScs P 


Given Requi 
FP 
. #S FS 
PSF 
$, FE=FS 
FP 
2, PS FS 
PFS 
CE ,FE==FS 
PS 
3. FS FP 
PFS 
FD PD==FP 
PS 
4. F$ FP 
FPS 
IFD—PD== FP 


i-cor PS. Rad: :cos FPS. t PD) 
2. cos PD.cos PS:* Rad.cos SD, 
2. Rad.cos SD :: cos FS.05 FD, 
| cos PD.cor PS::605 FS-01ED, 


MC 


FS 


292 In | 
badmanog ie - 
p 


FS '.,* 1. cot FS. Rad:: cos FSP,'t SCj/ 
Ss. FP PS |2. cos SC.cos FS\: Rad. cos8FC 
FSP 3.Rad.cos FC :;: cos FP.cos PC 
SC—PC==PS cos SC. tos FS."eos FP.cos PC 
FS 11.cot FP Rad: : cos FPS.t PC 
6. FP PS |2.cas PC.cos FP::Rad.cos FC 
FPS 3. Rad.cosFC:: cos FS, cos SC}. 
Cn POCz==PS cos PC.cos FP: cos FS.c0; SC 


CASE 4&4 | 
Two Angles with a Side oppoſite to one of them being 
given, to find the Side oppoſite unto the other. 


The Varieties in this Caſe, with their Reſoly- 
on by the Catholick Propoſition, are as follow- 
etn. 


Given Required! 


PFS Rad. s PS: : : DPS.$9D 
1. FPS FS is. FP. Rad :: $ SD. sFS | 
PS 


ls. PFS. s PS :.13 FPS. s FS 


PFS Rad. s FS: : 5 PFS. $8 SD 


2. FPS PS 1s. FPS. Rad:: SSD. s I'S 
FS 


s. FPS. 5FS:: 5s PFS: 5 FS 


— — 


FPS Rad. sFP:: 5s FPS. $s FC 
3. PSF FS \s. PSF.Rad;; $FC. 5s FS 
FP | 


's. PSF. 5 FP 3+ FPS, iFS | 


FPS 


| FPS © -- Rad. 5 FS;: 5 PSF.s Fe” 
i. PSF": :: > BP. ls, FPS. Rads: SEC. « FP. 
FS lo. FPS 5 FS: sPSF:o BP + 


— 


5. SFP 7. SFP. Rad:: SPE, s FP 


PSF | Rad. 5 PS::5PSF. SÞE © 
FP 
PS . SFP. s PS: s PSF:14 PP | 


- 4 


| PSE "| Rad. s FP ::.5 PFS.SPE 
Þs 


6. SFP . PSF. Rad :: SPE. « PS © 
| MF ©! ; . PSF..sFP :: s PFS. s PS | 


e 


— 


CASE $5 
Two Angles and a ſide ,, 5, hte them being 
gy try” ae; rw —_ 


., he Varieties and Proportions, are as follow- 
& 


© es %. be... 
a. 


Given Required] 
PFS 1.ct PS, "Lad: s * Cs DPS. PD 
t, FPS FP |2.ct DPS.s PD :: Rad. t DS 
PS 3-Rad. tDS :: ct PFS.s FD | 
FDPD==FP | ct DPS.s PD::ct PFS.s FD 
PFS 1.ct DFS. Kad::cs PFS.t FD 
2. FPS FP |2. cot PFS.s FD: Rad. t DS 
FS $. Rad. t DS;:a FFS,s PD | 
FD—P D*=FP BY 
FPS . t.cot FP. Rad ::cs FPC.1 PC | 
3+ we PS |2. cot FPC. s PC::Rad. tFC 
z. Rad.tFC :: cr PSF, 5 SC 
Cn FCaePs cot FPC. 8s PC: 6 PSF.CS 


TV. Re CoD + FPS 


Ia Jatroduation 
Jr. cor FS. Rad: :6s PSF. t.SC\ 
2. cor PSF. ($C::Rad. t FC 
Th 3. Rad. t FC:: cot FPS, 3 PC | 
pw cot PSF. + SC::cor FPS. « PC 


f1 cor PS. Rad: i.cr PSF.1SE 
; FS }2. cot PSF. 3SE:: Rad. t PE | 
- (2. Rad. t PE++ corSFP. sFE 

| | cor PSF.s SE ::cor SEP.zF 


1.cot FP. Rad: : cs SFP.tF 

2. cot SFP. 5s FE: : Rad. tPE 

3-Rad.t PE: : cos PSF. s SE 
cot. SFP.:FE :: cs PSF.s$ 


CASE 6. 


Two Angles and a Side oppoſite to one of them being 
grven, to find the third Angle. 


Fn Varieties and Proportions are as follow- 


[Given Required, | 
| PFS [1.cr DPS, Rad:: cs PS.ct PSD 
It. FPS PSF 2. 5 PSD.cs DPS: : Rad.cs 
PS (3. CS DS.,Rad::cs DFS.s FS 
FSD--PS D==PSFes DPS.s PS D::cs DFS.s FS 
PFs [1.ct PFS. Rad :.: cs FS.ct FS 
2. FPS PSF 2.5 FSD. cs PFS: :Rad.cs 
FS 2.cs PDS.Rad::csDPS.cs PS 


FS D--PSD==PSF oo PFS.s FS D:es DPS.cs PS 
 N FPS 


tg |} YA SOM IAC nc. IE t 


3, PSF PF "r PEC.c FPG: Rad - 
FP 3. coFC.Rad::cs PSF, 5 FO | 
FC—PFC= PFS| cs FPC.s PFC::63 C::63 PSF «5 SBG; 


FPS | iow PSF Rad: on eu FS.crSF( 
4+ PSF 
FS :cFC. Rad: : 128 CPE, "1 PF 


SFC-PEC= PF S\ es PSE.s SFC11cs CPE. PEC 


CASE + 


T wo Sides and their contained Angle being given, to 
find either of the other Angles, 


The Varietics afid Proportions are as follow- 


—_ WES WT IOW CO) VE TT FTTR.T mM TIT” 3 «alc. tothe Lak. - abi hs. 


Given | Required; 


A 3 
—— 


FS 1.ct FP. Rad:: cs FFS. tFE 
{. FP FP 2:4 PES.s FE: i Rad. £PE 

PFS | þ t PE. Rad. ::s ES. ct PSF 
S—FE == ES 5 EF: it PFS :: 5 ES. it PS 


T a FS 


FF, _- . - y SL” 


2p6- ____. 3 Yiilpobactin 
xs 11.cat FS; Rad: :c: PFS.x DF | 
2." FP FPS'2. cot PFS.'s DF: : Rad.t BS | 
PEFS 3. t DS.Rad : : 5 PD. cr SPD 
D—FP==PD- | s DP. ct PFS:: PD SPD} 
FP 1.cot FP. Rad ::cos FPC. t PC 
3. PS PSF|2. cot FPC. s PC:: Rad. t FC 
"FPS... _ © 13. t FC.Rad: ;5CS. cor FSP | 
PS-EPC=CS. s PC. tr FPC:: 5CS. ct FSP 
FP 1.cot PS.Rad::cos SPD.t PD 
4. PS SFP\:.coe SPD.s PD: :Rad.tD 
FPS : 3, t DSRad::.s FD. cor SFP 
P--PD==FD | ;PD.aSPD;:sFD£0rSFP 
'PS |1. cor PS. Rad :.: cs PSF. t SE 
5. FS SFP/2. cat PSF. sSE:: Rad.tPE | 
PSF 3. tPE.Rad ::5 FE. car SFP | 
FS—SE==FE | $SE.ctPSF::; + FE.ct SFP 
PS ' [1.cor FS, Rad: : cs PSF. t SC 
I FS FPS 2. cot PSF. #SC:: Rad. t FC 
PSF 3.tFC. Rad:: s PC. cot FPC| 
[SC—PS==PC s SC. cat PSF +: s.PC. ct FPC| 
CASE 89. 


T wo Sides and their contained Angle being given, to 
find the third Sice 


The Varieties and Proportions are as follow- 
eth. 


-- 


Givet 


L <-& 
a 


2: 1 G@ FP. Rad: "a PESeFE 
1 PS-)2:105 EE<sPP ::Rad. cos PE 

fo 64-ES. 03 PS 
| BS *\ © FE; &s FP: *Cs ES\ & PS, 


; TLI4PS: Rad: $65 SPD2#PD! 
: FS-147s PDosPS:;Rad, 050 
- 12:Rad-cos D$+1-166-FD.es FS 

Pr FDwm BS þ "PD. & PS: :cs FD F 
1.714 PS. Rad : Cs PSEL.. Ex 

- FP {2.6%/ES$, csPS-1; Rad. cog 

w_ 3. Rad.cos PE: : co6FE cos FP | 
S_ES== FE EE. Cs PS: : cos F 05 FE, ad Fp| <- 


CASE gn; a? 


4 —_ —— 


Two Angles and their comained Side being given, to 


find orie of the other Sides. 

Given Required! & 

| PFS 11. 2 PFS. Rad: ics FPAt FPE 

1. FPS PS I12:& FP. cs FPE:: Rad. tPE 

FP \2. t PE. Rad: : cs EPS. ct PS 

| FPS-FPE==EPS| cs FPE.ctFP::cs EPS.ct PS 
PFS It. cot FPC.Rad:: cs FP.t PFC 

2. FPS FS |2. cot FP. cs PFC:: Rad.t FC 

. FP 2.4t FC. Rad: : cs SFC.cr SF 
FP-\-PFC=SFC "EF. cs PFC: :6s SFC.cr SF\ 


T 3 FPS 


1.ct SPD Rad: ;cr PS.ct 
(ng etpog Rad.z 


| 4 <4 


3: LOA cs PPE. «t 
cs SPE<t PS: ics FPEt 


\ SFÞ— ——FP[2.008F. 6s SFC;: Rad, +FC 
* SF 3.t FC. Rad: : cr CFP.ceFP 
FCLSFP==CFP| cs SFC.ct SF ::co CFP, 


3» 
SD-FSP==PSP| c« FSD.«t FS:;cs PSD«tP 


CASE 16. 


Fiwo Angle: and the Side between them g5uen, ts 
find the third Apple, ke 


The Varieties and Proportions are as folloy- 


{Given Required) I | 4 = =-| 
SFP © Lt SFP.Rad::csFP.ct FPE, | 
1. FPS BSFhz. 5 FPE. cs F::Rad.cyPE 
FP 2. Rad.csPE :: 5s EPS.cs PST]. 
FPS—FPE==EPS ;FPEcsPFc:: 5 SPE.6s PSF 


——_-*+ *7 


* # % 
£ : 


28 : + 

SF-|-PSD&FS; PSD3z:sSPD:s FSDxEiSF 
FF * * bes; 

1z- SEP, FP 5 : cF 
SF .-..:\.- Rata FC:::PFC:g fp 

SFC—SF P22» PEC's SEC: PSF: :.5 PFCasF 
Dh OBOT TA OL "RE7Y 
CASE: 11, "I 
The three Sides being given, to find an Angfa. | 


This Caſe may be reſolved by the Catholick 
Propoſition alſo, : according to the direftion of 
the Lord Nepier, as I have at large in. the 
Second Book of my Trigenowetria Brit ane , 

y 


2, but may as I concetye be more 
falved, by this Propoſitian ſollowing.. ; - 
as the Lotuagie of the Towaye of, FR Oe 
containing the Angle inquired; :' 
Is tothe Square of Radius : So is the Rethay- 
gle of the Square of the difference of each 
taining Side, and the half ſum of the three didex 
given. | 
; To-the Sayre of the Uine af Ueff fhe 20 

ired. 

a thiy Caſe there are three Varieties, asinthe 
Triangle F Z P. Fig. 3. , 


= Rid we) 
ZP\ 1p ZP xs PE. Rad gl 
I, PF. "ZPF2Z —ZPx 13 Z—PF.Q 
(bye - 1 oa 1-54 ZPF 
{ 10” ; EY TED n PF xs PZ. Rad. q. *j 
12. PF PFZs 3 Z— PF x5} Z—FZ.Q 
 FZ | +4PFZ | 
Zp | ZBx 4 FZ Rad. 9. | 
3. PF FZPL.3Z—ZPxi2—ZF.2| 
| FZ S3FZP | | 
| C A s) E I 2+ 
J 
The three Angles given, to find a Side. 


This is the Conyerſe of the laſt, and to be re- 
-folved after the ſame manner, if ſo be we convert 
the Angles intoSides, by the tenth of the third 
Chapter : for ſothe Sides of the Triangle AC D 
_ equal to the Angles of the Triangle F Z P 

A PI. 3. | 


{AP==eA#E the meaſure of the An- 
gle ZPF. 
That ig? * EE KM the meaſure of the An- 
gleZFP. 
AC= H B the Complement of F Z P 
\. toa Semicucle, 


The 


AC== QR==ZP. 
Tang) 2D 90gy! Parr eu=ZF, 

And thus the Sides of the Triangle ZPF are 
equal to- the Angles of the Triangle 'ACD. 
The Complement of the preateſt Side-P F to a 
Semicircle being taken for the greateſt Angle 
ADC. 

Andin this Czſe therefore,as i in the precedi 
thereare thrte Varieties which make upſi Pro” 
blems in every Oblique angled Spherical T rian- 
gle ; which actually to reſolve is fo many Tai- 
- les, as have been mentioned , would be both 

ious, and to little purpoſe; 1 will therefore 
ſalet ſome few , that are of moſt general uſe in 
the Doctrine of the Sphere, and leave the reſt to. 
thine own pratice, 'M 


Yy 


CHAP. V. 


Spherical Problems as ave moſt 
Germ + iu the Dolfrine of the Pri- 
or Diurnal Mation of the 


_ 


. PROBLEM »1 0 . 


Tt n= fa net” 


63 3121 | 
He Decnaionof te r oh hr 
his or their diſtance from the and 
25 they decline from thence either Northwardor 
as ; ſo is their Declination reckoned H 
North or South. 
2. The Sun's Declination, which in 
this and many Problems is ſuppoſed to be 
given, with the Diftance of the Tropicks, Ele. 
vation of the Equaror,and Latitude of the Place, 
may thus be found. 
| Take with a , the Sun's greateſt and 
| leaſt _— irudes, > = _—— and 
car, which fu at London 
beth F _ 


The 


_——. 


- - 
| to 


no {E PE it 


og of 


The Comple Lay e 
— t caens, $33 


Now then in __— Spherical rh 
in I 
ge. LOT Angie 8 the SN EST Dichich 


tion D AF. 
2. The Sur ſuppoſed difance from Y tom 


7:0 es 
RE Rin DF 
ow, by ng IN of Right angled 


As the Radic 


ls tothe Sine of D AF. 23. 525. 9- 60113517 
$01s the Sine of AF 60. 9. 93753063 
To the Sine of D F. 20. 22. 9. 53866339 


PROBLEM 2: 


"PROBLEM 2. 


The Eur's groageſs Declination , with his Diſt ance 
, fom oy eAquinottial Poine being ven, to | 


ford bis Right Aſcenſion. 


— angled Spherical Triangle A DF 

in Fig. 1. Having the Angle of the Sun's great- 

eſt Declination D AF. 23. 525+ And his ſap- 

ſed diſtance from Y or=, the Hyporenuſe AF, 

o. The Right” Aſcenſion of the Sun, or Arch 

of the «Aquator, A D may be found, by theninth 
Caſe of Right angled Tr Triangles, 


As the Cotang. of the Hypet: g G 


© 7 "as 9. 76143937 
Wtic Rat, © 1þ. 00050000 
So.1s the Coline of D AF. 23.525. 9 96231533 

0 the Tang.of AD. 57.80. © ro. 20087596 


PROBLEM 3. 


To find the Ditlination of a Plaine or Fixed Sta 
& ah with Latitude. ' ” w 


In the Oblique angled Spherical Triangle FPS 

m Fig. 4. we have given, 1. Þ Se= £58 the 
cateſt Declination of the Ecliptick , 2. The 
ide F $ the Complement of the Stars Latitude 
frem the Ecliptick at X. 3. The Angle PSF 
the Complement of the Stars Longitude. To 
find *.” the Complement of Declination.* By 
the cighrth Caſe of Oblique angled Spherical 
Triangles, the Proportions are. 4 


DIA WWW YH _ 0 


t0'Iftronomy.-> — 20s. 


Asthe Cot. of P $. 234525: /+ © 19. 3611802 
ls to the Radine. 10. 0000000 
Sois the Col. of PS F. 20deg. 9- 9729858; 
To the Tang. of SE. 22. 25... +9. 6113056 


F$.86 deg. —ES. 22. 25.=F E. 63.75. 


Asthe Coſ.of ES. 22.25.Comp. Arith. 0.03 36046. 
To the Colme of P'S. 25. 525. _ :; 9.96231 

Sothe Col. FE. 63,759 . ; _ pope 
To the Coſ. P F. 64.01. . , 9-6416258. 


Whoſe Complement, is FT. 25,99. ' the De- 
clination ought: | 


PROBLEM 4. 
To find the Right oF \ Ea, = oP 
Latitude 


Star with 


The Declination being _—_ by the laſt Pro- 
blem, we have in the Obl on angled phy 
Triangle PF $ in Fig. 4- All the ides by bow 
Angle F $ P 20 deg. or the Complement the 
Stars Longitude, Hence to fn FPS by the 
= Caſe of Oblique angled Spherical Triangles, 
ay 


As the Sine of P F.64.01 Cui. Arith. ©. —_ 


tothe Sine of F SP. 20. pot497 
So is the Sme of FS, £6. 9.998440 
To the Sine of FPS. 22. 28. 9. 5787982 


Whoſe Complement 67.72. is the ad Aſc. 
of aStar 11. 10. North Lat.4. RO- 


205 Bn Inteadietion 
$ PROBLEM «5. 
The Pos Flower, S's greateſt Declination 01d 


of the «Aguas 
rr, the Remainer js od ey ee t0- 


wards the South Pole : but if the Metidian 


in theſe Northern Parts of the World : the con- 
ne Riake aneled Spherical Triangs 
ADF in Fiz. 1. we have given the Angle FAD 
the Sun's greateſt Declination. 
The DF the Sun's preſent Declination, 
To find AF the Sun's diſtance front the next E- 
quinoRtial Point. 
Therefore by the Caſe of Right angled 
Spherical Triangles. 


As the Sine of FAD.23.525.Comp. Ar.o. 3988648 


Isto the Sineof D F. 23. 5. 9. 5945463 
$o is the Radine. 10. 0009000 
To theSine of AF. 86. 04- 9. 9934116 


PROBLEM 6: 


S_— —_ OY OR 


& oP wy - . 
" 4 &. =. wW\_” Sy 
, : 
. 
= 
” 


PROBLEM. & 


The Poles Elevation and Sun's Declindtion being 


given, to find bis Amplitude. 
ny A EGS 


is an d Epnery nite plea the Tory ee 

the eEquaror and the of riſngor 
3 and it is £i Northward or Soutls 

the Northward 


and T M. 23. 15. the Sun's 
yrs Declination : To find AM the Sun's 


" Hite elevetith Caſe of Right angled Spheri- 
riangles. 


AstheSine of MAT. 33. 47.Comp. Ar. ©. 2061365 


lsto the Radim. 10. ©OOCO0O 
So is the Sine of MT: 23. 15. G- 5945468 
Tothe Sinc of 4M. $9. 19. g. 9036333 


PROBLEM 9&r 


In Introbudfion 
PROBLEM. 
"1 To find the Aſcenſional Diſtro 


| The Aſcenſional Difference is nothing elſe, 
' but the Difference between tbe Aſcenſion of 
Point of the Ecliptick in a Right Sphere, _ 
the Aſcenſion of the ſame Point in aw Obli 
Sphere; As1n Fig. 1. AT is the Aſcenſional 
ference between D A the Sun's Aſcenſion in 
ight Sphere,'and DT the Suns Aſcenſion in an 
Sphere. Now then inthe Right angled 
_—_ Triangle 4 HT, we have given, 
Angle M AT. 38. 47: "the Complement 
of the Poles Etevation. And MT. 23. 15. To 
fiad AT the Aſcenſional difference. 


Rs > pnnijony .47.Com.Ar.10.0999136 
Sois T ang. any 
To the Sine of 4T 32. 56. 07309137 


PROBLEM '$. 


Having the Right Aſcenſion end Aſcenſional Diffe 
rence, to find the Oblique Aſcenſion and 
Deſcenſuon. & 


In Fig. 1, DT repreſents the Right Aſcenkon, 
AT the Aſcenhonal Difference. DA the Oblique 
Aſcenſion which is found by deduCting the Aſcen- 
ſional Difference AT. from the Right Aſcenſion 
DT. :ccorJing to the Direction following. 


Bo =, ov. 25: 


FX 


If the Declination be 


) 7 Add he Aſcenſion! Differeace 
tothe Right,andit giyerh 
South e Aſcenſional Difference 
| from the Right, and it 
iveth the | Oblique De- 
i Snbt: C ſcenſion. BL 
Right Aſcenſion of I. © deg. $7 $9 
Aſcenſional Difference 277-68 *; 
Oblique Afcenſion It; o deg. 30. 18 // 
Oblique Deſcenſion Ul, o deg, 85: 42 
PROBLEM 9g. | 


To find the time of the Sur's riſing and ſetring, wich 


BT oc 


the length of the Day and Night,” 


The Aſcenſional Differerice of the Sun being 
added to the Semidiurnal Arch ina Right Sphere, 
that is, togo Degrees in the Northern Signs, or 
ſubſtraſted from it it the Sonthern, their Sum or 
Difference will be the A Dec Arch, which 


doubled 


n.7 "2 1-4 © _y z 


doubled is the Right Arch, which biſeted is the 
rime of the Sun &:and the Bay Arch bit 
isthe time of his ſetting. 
/ As when the Sun is-in © deg. IL. his Aſcenſio- 
nal Difference is 29. 62. which beipg-added to 
g0 degrees, becauſe the Declinationt is North, 
2 eSummillbe 1179. 6 fe Sqaidin Dela 
Ph or whereof k 234.23 
being convye into' time _—_ 
ION 41 nnd for the length of the Day, 
whoſe Compl plement to 24 'is $ hours 19 minutes 
ied Night ; the half whereof is 4 
tninutes 30 Seconds the timg of es 


ring. 
PROBLEM 10. | 


The Poles Elevation and the Sun's Declination beins 
given, to find his Altitude at any time aſſigned. 


In -this Problem there are three Varieties. 
1. When the Sun 1s in the «Aquaror, that 1s,in 
the beginning of Y' and =.in which caſe ſuppo- 
ſing the.Sunto be at B, 60 degrees or four hours 
diſtant from the Meridian , then in the Right 
angled Spherical Triangle B ZeS, in Fig. 1. we 
have given, «ZZ, 51.53. the Poles Elevation, 
and;BA 60 degrees, to hnd BZ. 

Therefore by the 2 Caſe of _—_ angled Sphe 
rical Triangles. 


eliw.. ” OR 
"420 29d 


As the Radic) 0 Go iD 93 ah 
; $1101 30D 
To the Coline of «<£Z. 51553. .19/4988634 
So is the Coſine of Re. 60... 10:1 err 


To the Cofine.of B Z, 91:88:11. 4pu8y; 5 

«DV IOO9T 9DNS 

Whoſe Complement BC. 18: 12. is the © AL 
titade requited, iS Lads 693 


The ſecond Variety is when. the; Sud jk:in the 
Northert Signs, that is, in Y. 28. I. Mc M-id 
which Caſe ing the Sun'fo beat F ih Fig. it 

| Thenin the que anigled Spherical Triangle 
F Z P, we have given. t, PZ: 33. 45 the Cont 
plement of the Poles Elevation. 24 FP; 67.97 


the Complement of Declination. 3. ZPF. 45 
he Diſtance of the © from the Metidiat; Td 
FZ. 
| Therefore by the eighth Cafe of Oblique 
angled Spherical Triangles. ily 035 
8 As the Cotang, of Z P. 33. 4j. 10. 9g7059 
6 Is rothe Radiu. 10. 0000000 
X So is the Coſine of Z PF. 45: 9. 8494850 
2 To the Tang, of SP. 29. 33- 9. 7497791 
o Then from F P. 67. 97 


Dedu&t S P. 294-33 
There reſts FS. 38. 64 


V2 


Tothe Coline of PZ.38.47. 
SoistheCofine of F S. 38. 6. 


tode required. 


Southern'Signs as in =. ML 2. Vp. = 


the Qblique angted Spheri 
Fip;4.we have give Z P. 48. 47. 


Asthe Coſine of $ P. 29-33 ; 3 er 0598768 
93937251 


TotheColncof F 2:45-49- .© ©: 9 Babooo 
hal: Complete FER WTRIans 


this Caſe ſuppolingthe©to be =? 16 
his. Declinati6n South D & 22. os: 
ſtance from the — as before, then in 


2 
OP 


} 


The third Variety i is whe hea isiathe 


.X. Andin 
and 
his DE 


'ZbPin 
he Side & Þ 


142: 03. andthe Angle Z Pb 45. To knd Zb. 
. Therefore by the $ Caſe of Oblique angled 


Spherical Triangles. 

As the Cotang. of Z P. 38. 47. 190997059 
Is to the Radius. 10. OCOOCAI 
So isthe Coſine of Z Pb. 45- 9. 8494850 
Tothe Tang.of SP. 29. 33. 9. 2497791 


Then from & 7. 112. 04 
There reſts$b $, 82. 70. 


As the Coſine of PS. 29. 3 3.Comp. Arc ©. gd 


To the Coline df Z.P.58. 47-. - 4 Tg.8937251 
So the Cofine of bS. $82.70 > 9.1040246 
To the Col:ne of Zb. 83.45- 9-057 3265 


&: Whoſe Compleamint 6.55 is the © Altitude 
required. FROB'LEM. 11, 


-.c;80 Iffroyomy- 
PROBLEM, ax; 


ou the.S 
EE Meridie =] «, San., bis 57-1 


© The Amarth of the Yun an ofais 
Horizon rages way] Ah 


Vernical Wt 
he Verne, tne by Fn ery Perry fog 8.1, 
HC: in all the Varieties, of 
blem, may be found, pun of Ob 
angled Spherical Triangles... A% I £ 
Thusinthe Triage SBP. 


As the Sineof B 2. 71 88.Cmp.r. 0.0 


{$10 the Spa mfp. ©: £310 51,5 : 9-0Y 
is the Sine of B P. go. 
209 


TOE FF. 65+ 67» , *-9 
"lo the Triangle Ze p. Tray, OY 
ZE wu BPE ::FÞ, x F3Þ,.ufa 'T 
Inthe Triangle ZhbP, 1 ſay. , 7K 


, Sine Zb.. Sine Z Ph: Sineb P. ginebZ 2 


IDINY 


PR OVEE M' 12. 
Phe Poles Elevation, "with the Sw?!" Altitude ard 
Dectination goes: to 0. find his Azimuth. 


the Oblique ware. Spherical Triangle 
P inFig.'1 er there be given, * | Ad 


113 199%: ; 


| q/'6y 67; p7 the Complement of the OD; 
+3 G 38.47, the Complement of the Poly 

2. FZ 45-46 CERA, of the © Al 
titude. 


\* y. fi ht 


And let the Angle TI the © Avimuth be 


i "Se-21 Caſe of Obli ye led.Sp 
Tring. iqpe Angled Spherica 
Asthe Sine 474 Sine EZ, 1zothe Square of 


oro Sine? Z of the Sides Z x1Z er —ZF, 
— Ra of the 'Sine of talf the - Angle 


The Sum of © (oy rot. 8 

The half Sur 75: 945. from whych 
dedn&t PZ >: 47: The difference is 39.475 

And the Difference between 75. 945. and FZ 

is 30. 495. 


TY 38. 47. Comp. Ar. * "or 
Sine of F Z. 45. 45. Comp. Ar. ain 
1:3 Z&f=PZ. 37. 475: | 


3-3 Zer—FZ. 30.4 
Square of the Sine of :FZP. 2051 
Sine of 579+ Mr Le 2899 


from 7 hetdofis x: _ ha © Amarth 
m'theNort na't Pts 12, 
is the'®' Ly frorti the Sopth. * 


{PROBLEM 15: | \1 route 


To Ps Pe Point of the Ecliprick Calntirtaring; hd | 
its Altitude, IP Io 


2 

Befort We can know what Sign andF 

the ks = is in the Midins Cilt;, * 
d thERipht Aſcenſion thereof, ro dg Ze 

on maſt -add the Sun's Right A £6 
time alterpoon , being reduced into 
Mipre$ 6f the « Lqua ror Leah, 
Aſcenſion © "Cell 

'" Example. ' Iles giveti , be "0 the 
an. 1674: a one of the Clock iy the Aitet- 


"be which time the Sun's place is 'in'y*, 16-das. 
23 Centeſms. 
© ' To find the Right Aſcenſion theredf, in the 
Right adgled Spherical T ziangle 4 D 00 
1. we havegiven; The Angleof thes - 
et Dectination D AF rho 25 ad 1þ the Suo's di- 
_— - the next Equ nt AF 10.23. 
fore by S% ninth _ of Right angled | 
Spherica Triangles, V 4 


295 An Jajroduetion 

As the ct. AF. I 9. 23+ 5 197435974 
' bs to Rading. 10. 0000009 

Soiscs D AF 22. 525- ©, -19-9623154 

Tor 4D g.39- '. p- 2187180 


hh which adding the EquinoCtual Degrees an- 
no uf thr viz. 15. the Sum 1s. 24- 39 
he Ry Aſcenſion of the id Heaven. Hence 
rofind the Point culminating, inthe Right angled 
Spherical Triangle ADF mn Fig. 1. we have 
given A D 24. 39and D AF 23; Sig to find AF. 


Therefore by the fifth Caſe of Angled 
Spherical Triangles, 
Ast AD 24. 39. | 10. 65649083 . 
Is to-Radins. 10..0000000 
$oiscs D AF 23, 525+ 9-9623154 
To: AF 26. 31. @ 10 1958246 
Therefore the Point culmioatingisF 26. 31: 


"To find the Altitude thereof; c 
zon'we- have giyen in the ſame Ten DA 7 
23.525.and AF 26. 31.to-find DF, 

herefore by the tenth Caſe of Fight angled 


Wherical I piangles, 


As Radix. . - 19, ©O00000 
Is to.s AF—26, 31. 9, 6456268 
Soiss DAF 23. 525, x 6011352 


Tothes DF 10. 19, +, $-2477638 
"ii Which 


hich CESS 
Which 3 
of theEdipeick culrninating, 
he het of he Fa 


PROBLEM 14. 


Yeniy the greateſt ty of the Wy ite Bag 


the Diſt ence of the Point 
al , to find the frat ny ap orgy 


or InterſeChion of the MM, d:427 Wh 
the Ecliptichs IT 


Haying drawn the Primitive Circle 
in Fig. 5. repreſenting the Meridian, at 
Diameters H AR, and Z AN, ſet off the 
ofthe Pole from R to P. 51. 53, and from Nto'$, 
and draw the Diameters Fas for the Ax: of 
the Warld, and «& AL for the ; this. 
done, the Right Aſcenſion of the id Heaven 
being given, as in the laſt Problem 24. 3p withthe 
Point culminating. Y'+26. 31, andthe] 
thereof 10. 19, if you ſet 10 deg. 19! 
from</Ato Fande to X,.you 
meters F AX and c 4 dat Right Ay es t 
to,and becauſe the Carer $ 
mpharung=r2e yp 
ſct26.31 from Xt0 
cpt the Diameter 
Xb Z Xb you have 
which todraw that Circle, we Ft ur"pA the« 
gow A AQ in &, and fo on Oy 6 

oints X'= F by which to decide the 
the EcliptickY Fa X. 


ZRN 
two- 


And 


bw 
the Right amg14 Spherical T 

or yet rogy 

bs Sd oroapme opp 


YF A. 
Therefore by the ſeventh Cale: of Right ang- 


minatirg,to find rhe Angle 


led Spherical Friangles, 
Actheir Ar Þ 23. $25 10. 3611992 
k to the Redine, 10. 006508dg 
So is rh1& & Y'P. 26, 31.. . | © 9.9525062 
To thecor. Y Fe. 68. 60. | 9. 5913260 
"Which F nfngh of the ED withthe 
JJ ROnLEM > AIes 
Tie Angle Orient, 2 Gals ti Non, 
an Diyrerof che mY 


"ry {he Pofe of theEcliptick Pay iy 
Aw the on _ he Ev earch oh 


ho ng hayje it t oe ro pps Meine 4 


Io Fro pine, Sos 


wp Sens Iggy Homer's 
N la 7-11 v. the 


Pdiprick witfithe Meridiin. Tofind 
re p72 Eggs temh Caſe of o Rig aig 


Triamgtes. 


Y 


 & 


=mwss wO 


. 


As the Radiut. 
To the Sine of F-Z: 41. 34. 6. 3193839 
$0 isthe Sine'of \Z F 4,68. 63, 1 -9.9691128 
Tothe Sine of Z 4 47. 99, | "1" g, 989027 


Whoſe ocgpeeenb is okthe Meafureof tho 

e agk 52.03 the Angle of ghe Ecliptick 

6r- Horizon, or Altitude 'of TheNokagclne 
_ 


_—_ 
LW 
»” 


PROBLEM: "6... 
To friggin ts L 


1 
a 


n Fig. 5. Fre the Point of the Eclip 
tick in the Mid , which actording 
blem- 1.4-is Y. 26+ 5 hich being Lee 6s the 
Triangle F Z a, we have alſo given, F Z 41-34 
andthe Angle Z F 4.63.68. To find Fa. 

Therefore iby the ninth Caſe oF Righo angled 


q_era TRANSL" | al 
&s their. of FB: 4: Wain 7597) "16 0556508 


ktotheRadiec.. 
$i5thecoſ. of ZF4.6.8:6.8, 2g. . 5605957 
TIeS-Sr 
To the newg. of Fu: TN 73. Ge 5049596 
"Which belrig ade to7F 26/41 the fumis 
P 2 44.04 the pliee of the Nonagelime Degree 
of the EcliptieFat «. 


PROBLEM 17. 


PROBLEM a% 5: A 


The fd Heaven being grven'; to find the Pointref 
2: 1. the Ecliptic conding. and Deſcending. 


© : Having found by the laſt Problem , the 

of ns Degree of the Ecliptick FR 
 obe in5:1144 543 if you add go Degrees or three 
Signs thereto, the Aſcendant at g will bein g 14. 
044-and-the: Point deſcending by adding, of 
Signs will be in = 14. 02. But theſe with the 
Cuſps- of the other Houſes of Heaven may be 
otherwiſe found inthis manner, 

- Fo the Right Aſcenſion of the Medium Cab 
ox the tenth-Houſe, add 30, it gryeth the Afcen, 
fion of the eleventh Houſe , to which _ 
Degrees more, it giveth the Aſcenſion the 
wwtifth Houſe, cc. According $0 which dire- 
Gian, the Aſcepfions of the ſix Houſes towards 
ow , are. bere ſet down ig the following 


dere echt the_Gircles of "79. 244 39 
Poſition muſt according to theſe #-11. | 54-39 
\ Directions cut the eAquator atJ 12. 4- 39 
30:and 30 Degrees above: $he] 7 1 3146; 9 
Horizon, if in Fig. 5. you et |..2.. "144-39 
ees from <X ton, andtmi's. 1744/39 
to-z.A Ruler laid from Ptor 
2nd ry {bal} cut the -£quaroy at B and K,and then 
you may deſcribe the Circles of Poſition 
HBR and HAR, wake AT == AK and AV= 
8B, and {0 you may deſcribe the HTA 
and HV R, and where theſe Cirdes do —Y 


% 


—_ 


©  -& -«© - © xa 


oo mr © == aA = a = = 


mm» Y ya I +4, 


0 


RA 


Re BOTS SH NR  GaSH 


57 ms i 5 wn 


S .. 


> hn . 


ws + os 


Arch of theEcliptick Y-F «4 thereare the.Cuſps, 
of the Celeſtial Houſes, ' Kd we 
Thus a Ruler laid from m, the Pole of the 
cliptick to the laterſeftions @ x. 7; x. y. v. will eats 
thePrimitive Circle in «.y.;£.4; and rhe 
chesF a= Fs. Fy==Fr. FS =F g. Fi=z 
and Fy==Fv being added to YB will give yo 
the Cuſpsof the 11. 12.1.2 and 3 H the ww 
ther ſux are the ſame Degrees and Parts in the 


e Signs. 
Ss igure in Heaven may he ereted by” 
Projection ; the-Arithmetical ion now” - 
foloweth; In which the height of the Poleaboye* 
each Circle of Poſition is required, the we bin 
the Projection is eaſily found ; asthe Pole of the 
Circle of Poſition HB R is at the Point D.' and 
ſoyou havethe three Points S, D, P, to deſcribe 
that Circle by, which will cut the Circle HF R 
at Right Angles in the Point C. and the Src bi 
s the height of the Pole above that Circle of Pq- 
ſition , and may be.meaſured by the Dire&ions 
given 1n the nineteenth of the third Chapter, *. 
In ike manner the height of the Pole _ 
rhe Circle of Poſition HX R, will be the Ar 
PE. | oy 
To compute the fame Arithmetically in thg 
Right angled Spherical Triangte Fe/£B in 4 
5- we have given A H. 38. 47 the height of th 
Equator. «A B 30. the difference of Aſcenſion bes 
ween the 10:and 14 Hoſes, to find HB -Y 
Angle of that Equator with the Circle of Fo 
tion, 6 Se 
Therefore by the firſt Caſe of Right angled * 
Pherical Triangles. 


4 


As 


AstheTaiig. of HA, 38.47. 9. 90000634: 
Is to the Radens. 10 000aRDs 
So is theSine of AB. 20 9.69897000 

TotheCorang, oF ZBH.57.81626. 9. ext] 


"Whoſe Meaſure it the Scheme is &C, andthe. 
thereofis CP. 32.18374 thebeight; 
of the Pole r 
Therefore the height of the Pole above the 
- - Circle of Poſition # K R: In the Triangle HAK, 
we have given, 7 as before, and # X. 60 to: 
find HK A. Therefore. 


of H Z 38. 47. 9- 909083652 
po nbd > 10. ©©000000 
So is theSine of A X 60. 9593753963 
Tothe Cotang,of HK AX 42.53 308.10.03744411 


Whoſe Meaſure it the Scheme is G L, and the 
Complement thereof is P L 47.46692- the height 
of the Pole required. 

The height of thie Pole above HD R is the 
ns with Z B R, and the height of the Pole a 

veHT R is the fame with HKR. 

Having found the 'Aſccnſions of the ſeveral 
Houſes together with the Elevation of the Pole 
above their Circles of Poſition, in the Oblique 
angled Spherical Triangle B $, we have given, 

1. The Angle Y B S the Complement 
HB A. 

2: The Angle BYS. 23. The Sun's greateſt 
Declination. 

3. Their included Side Y B. $4.39 the. ” 
cenſion of the cleyenth Houſe. To find Y'S the 
Pot 


_- 


—_— *__ I” 


_ = —_ Hh TE 


11:26 a 


Point of theEcliptick, which isrefolvable the 
5h hoop 


OE PIE 

nm Rafonomerria UANBES, 

for the ur Hh of Oblique ef Ec 
Triangles, I have ſhewed how this eas to.que 
preſent pu he dope he a, 
portions 211 > 20 Gf! 


1. 5 3 Z Ang.riX Ang::riY Birty Cru. 
2.c53Z Ang.c:3 XAng::r2Y Buri Z Cru. 
+2 0-þ2Y Gus ys hp Arch of the 


For the Cuſp of the Eleventh Houſe... 


TB Arch Y B. 4439. the half whereof is 27; 9% 
TBS. 122. 18394. 


BY S. 23+ 525. 
Z 145 10874 — £ Z 72. 85437; 
X. 198. 65874 —4 X. 49. 32937- | 5 
(97:12, 2128? 
$12Z.12.85437- Comp. Arith..” 1 | 0. olg 915889 
2X. 49. 32937- | © © or 
* Y B. 27. 198. 9. 71081089 
ti X Cru. 22. 192» 9. 61059478 
\ 2. Operation. 
3.3 Z. 72. 854 37. Comp, Arith. 0, $3012277 
is 1X. 49. 32937: 9.813 95860 
13 Y BB. 27-195, , 9. 710$108g 
t:Z Cru. 48. 611, LO. 054 
1. Arch. - 22. 192. Their Sum is.70. $03 the 


Poiut of the Ecliptick. - FF 


” = Ns hs 1 
, 41 \i59 [ol91 7: - WAYW 7 


9173 v1 


_ TI 
Cem away. 1) 
- £4 ZCru: $<--1 


«Arch 54. 296. 
Point of the Ecliptick for the 
TTy. we have given, 


2. YTy. 122.18374 


® 


. md 


Their Fly 121; 697/19 
Aſcendane. 


_ 
$3.4-2133 10 In off 


tx:Þ Bu $2 $1916. ew Guo A pres, 


- 9 71164759 


| Er the Ci of th Second Hue. 
oY the Oblique angled Spherical Trig: 


1: YT.:144- 3% Thehalf whereof is B- 19 
To find Y y. by 


5+ Ty. 23-325 eoaret TO ame i 
thoſe of the Twelfth Houſ Ther 
of $5 80. 49596. Comp. Arth. IE 
X. 56- 97096: 9+923516Fk 
Their Suni 9+92953314 
ez TT. 72.195: 10: 493 27695 
e#XCru. 69. 306. 19, 42281209 
2, Operation; 
es 1 Z 80. 49596. Comp, Arith. o. 78170174 
| cs 1 X56. 97096. 9. 73623614 
+ Their Sun 10.5 1798788 
; ez 3 To-74. 195. 10.:49327 
t 4ZCru. Ba 34- 11. 01126453 


Arch. 69. 306. Their Sum is 53+ 749 is the 
Q ='Bpin of A ARa for the S:cond Houſe. , 


Fe 


—_ 


OF RU ——_— 


For the Caſp of rht Third Houſe. 


in the Oblique" angled tera Hg 

Y ob, weave, £5 15 
[,£4 AYZ1 

LYYV, r7&139. The half whereof. 

"The wv & add-1Y'd arethe Gainewich ey 

. - thoſe of thit Eleyenth Houle: - e nt: 


13 Z. 72. #5437 Comp," Aritha. Ste 
ity 49- $2997 


Lied! Ta vs ” g WW 


To 


\* Their Sum ag 


e4 Xv. 87. 199- | 11. 399540 
$9731.07 lin! 211 T7 ee + "RT, 
A the hen HibG. + 1 . > T..£ 
vadda 8 1 


For the Cuſp of the Tawifth- Howe: {Ne 


In the Oblique | atigled "ÞPherical |-Triangfc 
1 KF, we aye given/7. ++ ' 


1.1K; $4.39. Thehalf Ag, 4 6 


2 Y Kt. 137. —_ _ 
os Fe K 6s «M3. 525 To GAO Rb 

(2 *2:A $8 
* Z. 160. 00192 1 Z. 8. $16 T | 
X. 113. 94192 #56) 97996 


43 Zi $0.49596: Comp: Arith; | . 0. co6oiddy 


53 X. 56: 97096: * 0+923FI651 
rl Y-K. 42.195. 9+ 95740 
t2 XCru, 37.625. 9. 88694196 


2. Operation. 


| 


&.12. $6. 49396. Comp. Arith. '''0.95817017; 

& IX. $6.97096- . $ 73628614 

4 fs - 199; 9. 957408382 

1 . 1.49 os 1 : . 10.4753 

:3» Ach. 37.625. Their Sum 113.6691 - 
Poins of the Ecliptick for the Twelfth Houſe 


For the Cuſp of the Aſcendait. 


_.. In the Oblique angled Spherical Triangle 
2. OS 114+ 39» The half whereof is 57. 195 
2. T AZ. 141. $333- Complement 
 HAvY/ 38.46667. 

3. AV y. 23-525. 


Z.. 163. 05933 {2Z2.82.51916 
X. 118.00833 + X..$9:00416 - 


s.7.Z.82.51916. Comp. Arith. .-0.00371629 


5.z X. 59-00416, | 9-933 134 
eiY A. 57.195: IO. 19072 
ez X. 53-296. 10. 12757494 
2. Operation. | 
#2 XCru. $6. 468. ' 31. 20962045 


'2. Oper atian, 


% 


T2953 RY  Qug M9 YT © 0 & Xo. —- oo = 


2. Operation: : 


rl Z. 92. 85435; Comp: Ariel,” (>. gh6nichy" 
4X. 49: 32937. 1395860 


Tiir Sum © © YO; $4408r37 
14 Y v.87. 195. 11. 399 
tt XCru. 88:42 To | , 11-65 Ek 
r. Arch. $6.46 Ther ol. 

Pine of che Bctipeick forts 


And thas we have not only creſted # Figure 
kr the Time © given, b = Compoſed a Table for 
in that Eatitude; 


adding roy roger _ and ſecond Num- 
"> in each for- the firſt, ſecond and 
third Houſ 6 rag wy ne wag 
h of 'w KY Za 


_ SE 


prom 


En 

» the 0 n 

malt alſo taK Y of cho Sun! of | 
the Arches ogether.' -: - 


TheNamberggoonling | Ope- 
rations which"do; nr rw Ho A ot of Houſes 


lor the La of Londen. 51:53-Te 85 follow- 
'S 2 7. Oper; 


I 


, 


11 anal 3 Houſes Aſcindant ."| 12 and 2 Houſes 
——  — — + ——_—_—— CE ee ee ee 
[ 9936851 £2951 ; 


es 9. 8997/8389 


10. 34498137 [10,*5963 6\ $1790708 | 


- 
vi. 


TheSix -_—_ Homſes, by the precedingOperin, 


raouſe 1" 26. 311 

. Þ 1%f03 

-'22 Houſe S 23.691\ 
Aſcendant 1, 11.693 
2 Houſe M, 2. 740 
3 Houſe Ml 25. 497 


——OuS - cer mY 
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'ASTRONON 


THE 


Second £F . 
Fi 
AN: Ac comune 


OF THE 
| Civil Year, | 
With the Reaſon of the Diffterencg |. 
5. Between the y | ; = E: 


Julian & Caroonmu 


Calendars, *© 3 


And the manner of Comps S 
ting the Places of the SUN #8 
and MOON. I 
- — 3 
LONDON, ' : 


Printed for Thomas Paſſmger , at the Three 
on London-Bridge, 1679. 


AN £25 i 
INTRODUCTION 


3--Q-:'o* 


Aſtronomy. 


D—_— 


The Second Book. 


CEE” 


CHAP, IL 
Of the Year Civil and Aftronomical, 


Aving ſhewed the Motion of the Pri. 
Ep... 
Sphere , whi 
Part of Aſtronomy ;, I come now un» 
tothe Comparative, that is, to ſhew 

the Motion of the Stars in reference to ſome cer» 

tain Diſtintion of Time. a 

2. And the Diſtintion of Time is to be col 
idered either according toNature, or according 


to Inſtigurion, | 


& 4 " 9. The 


fr At\"Fiittodiicfidn 
3. The Diſtinttion of Time according to Na. 


a6 IDACe. 0 Time,in which the Planets 
viſh their Periodical Revolutions from one 
certain Point in the Zodiack , to the ſame again, 


and this in reference to the Sun is called a Year, 
in reference to the Moon a Month. 

4. The Sun doth paſs through the Zodiack 
it. z65 Days, 5'Hours,and 49 Minutes. And the 
Noa doth Fiſh her courſe in the Zodiack, and 
return into Conjun&ion with the Sun, in 29 
Days, 12 hours, 44 Minutes, and 4 Seconds. And 
from the Motion of theſe two Planets, the Civil 
Year. in every Nation doth receive its Ipſtitu- 
r10N. We 

5- Twclve Moons or Moneths is the meaſure 
of the Common Year, in Twrkey in eyery Moneth 
they have 29 or 30 Days, in the whole Year 354 
Days, and 1n every third Year 355 Days. 

6. The Perſians and Egyprians doalſo account 
12 Moneths te their Year ; but their moneths 
are proportioned to the Time of the Suns con- 
tinuance 1n every of the Twelye Signs; in their 
Year therefore which is Solar, there are always 

365 Days, that iscleven Days more than the Lu- 
nar Year. 

* '1, And the Fulian Year which is the Account 
of all Chriſtendom, doth differ fromthe other in 
this; that by reaſon of the Sun's Exceſs in Moti- 
vn above 365 Days, which is 5 Hours,49 Minutes, 
It hath a Day intercalated once in'4 Years, and 
dy this intercalation, it is more agreeable tv the 
Motion of the Sun, than the former, and yet 
Theres a conſiderable difference between them, 
which hath occafiened the Church of Rome to 
make ſome further amendment of the m0 
, car 1 


Year, but hath not brought it to that exaftneſs, + 
which might be wiſhed. * 2 3 ol om 4 

$. This intercalation of one Day .once in 4 
Years, doth occaſion the Sunday Letter ſtilkto alt 
ter till 23 Years be gone about; The Days of the 
Week which uſe to be ſigned by the ſeven fuſt 
Letters in the Alphabet, do not fall alike in eve+ 
ry Common Year, but becauſe the Year conſilteth 
of 52 Weeks and one Day, Sunday this Year will 
fall out upon the next Year's Monday, and ſo for- 
ward for ſeven years, but every fourth year. con» 
ſiting, of 52 weeks and two days, doth occaſion 
the Sunday Letter to alter, till four times ſeven 
years, that 15 till 28 years be gone about. This 
Revolution 15 called the Cycle of the Sun, taking 
its name from the Sunday Letter , of which it 
ſneweth all the Changes that it can have by rea- 
ſon of the Biſſextile or Leap-year. To find 
which of the 28 the preſent is, add nine to the 
year of our Lord, (becauſe this Circle was ſo far 
gone about, at the time of Chriſts Birth) and di- 
vide the whole by 28, what remaineth is the 
preſent year, if nothing remain the Cycle ts out, 
and that you maſt call the laſt year of the Cycle, 
or 28, 

0. This Intercalation of one day. in four years, 
doth occaſion the Letter F to be twice repeated 
in Feb-nary, in which Moneth the day is added, 
that is, the Letter F is ſet to the 24 and 2g days 
of that Monerh, and in ſuch a year S.Methias day 
is to be obſerved upon the 25 day, and the next 
Sunday doth change or alter his Letter, from 
which leaping or changing, fuch a year is called 
Leap-year , aud the number of days in each 
Moneth is well expreſſed by theſe old Verſes. 

rtT hiy 


In Jntroduction 

Thirty = 4 hath September, April, June «1d No- 
vemder. 

February hath 28 alcne, All the reft have thirty and 


one. Pp 
Bue when |» 7" 7 cometh the Time, 
Then days hath February twenty and nine, 


That this year is ſomewhat too long, js ac, 
knowledged by the moſt skilful Aſtronomers, 
as for the number of days in a year the Emperoury 
Mathematicians were in the right, for it is cers 
tain, that no year can conſiſt of more than 365 
days, but for the odd hours it is as certain that 

cannot be fewer than five, nor yet ſo many 
as ſix; ſothen the doubt is upon the minutes, 60 
whereof do make an hour , a ſmall matter one 
would think, but how great in the conſequence 
we ſhall ſee. The Emperours year being more 
than 10 minutes greater than the Suns, will in 
134 years riſe to one whole day, and by this 
means the Vernal or Spring Equinox , which in 
Falins Ceſar's time was upon the 24 of Merch, 
is now in our time upon the 10 of AMearch, 13 
days backward, and ſomewhat more, and fo if it 
be let alone will go back to the firſt of Merch, 
and firſt of February, and by degrees more and 
 morebackward ſtil]. 

10. To reform this difference, ſome of the 
late Roman Biſhops have earneſtly endeayoured, 
And the thing was brought to that perfection it 
now ſtandeth, by Gregory the Thirteenth, in the 
year 1582, His Mathematicians, whereof Lib- 
«s was the Chief, adviſed him thus : That con- 
lidering there had been an Agitation in the 
Council 
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Council of —_ ar concerned in this 
matter upon morion Queſtion, abour 
the Celebration of Eaſter. that the Fa. 
thers of the Aſſembly , after due 
with and merry oo - ; rot _ 
the Ve ninox at 0 coll. ' 
ſidering fl Tha ſince that. timea diflerence of 
ten whole days had paſt over in the Calendar, 
that is, that the Vernal Equinox, which began 
upon the 21 of March, had prevented ſo much, 
as to begin in Gregorie's days at the 10 of the 
fame, they adviſed, that 1o days ſhould be 
cut off from the Calendar, which wag done, and 
the 10 days taken out of Oftober in the 
1582. as being the moneth of that year in whi 
that Pope was born ;, ſothat when they cameto 
the fifth of the moneth they reckoned the 15, 
and fo the Equinox was come up to its place a- 
2ain, and happened upon the 21 of March, as at 
the Council of Nige. 

But that Lil ſhould bring back the begin- 
ning of the year to the time of the Nicene 
Council and no further, is to be marvyelled at, he 
ſhould have brought it back to the Emperours 
own time, where the miſtake was firſt entered, 
and inſtead of 10, cut off 13 days; however this 
is the reaſon why theſe two Calendars differ the 
{pace of 10 days from one another. And thus I 
have given you an account of the year as it now 
ſtands withus in England, and with the reſt of the 
Chriſtian World in reſpe&t of the Sun, ſome 0- 
ther particulars there are between us and them 
which do de upon the motion of the Moon, 
as well as of the Sun, and for the better under- 
derſtanding of them, 1 will alſo give.you a brief 
account 
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account of her revolurion.c7;-But: fitſh1 will ſhew 
you, how the-dayof the moncth in any year pro- 
poiinded in one- Country, maybe reduced to its 
correſpondent time in another. 

11. Taking thereſpre the length of the year, 
to be in ſeveral NatiSns as hath been before de- 
clared, if we would find what day of the moneth 
in one Conntry is correſpondent to the day of 
that moneth given in another ,, there muſt be 
ſome beginning toevery one of theſe Accounts, 
and that beginning muſt be referred to ſome one, 
as to the common meaſure of thereſt. 

12. The moſt natural beginning of all Ac. 
counts, is the time of the Worlds Creation, but 
they whocould not attain to the Worlds Begin- 
ning, have reckoned from their own, as the Ro- 
mans from the building of Rome, the Greeks from 
their Olympicks , the Aſlyriaris from Nabonaſſar, 
andall Chriſtians from the Birth of Chriſt : the 
beginning of which and all other the moſt nota- 
ble Epochaes, we have alcertained to their corre- 
ſpondent times in the Julian Period, which Sca- 
- 4 96rd by the continual Multiplication of 
thoſe Circles, all in former time of good nſe, and 
two of them do yet remain; the Circles yet in 
uſe are thoſe of the Sun and. Moon, the one, to 
wit, the Sun, isa Circle of 28 years, and the Cir- 
cle of the Moon is 19, as ſhall be ſhewed here- 
after. The third Circle which now ſeryes for 
no other uſe than the conſtituting of the Julian 
Period , is the Roman Indition, or a Circle of 

15 years; if you multiply -28:the Circle of the 
Sun, by 19 the Circle of the Moon, the Product 
15 532, Which being multiplied by 1 5, the Circle 
of the Roman Indiction,the Produdt is 7980,the 
. Number 


Number of years in the Julian-Period.: whoſ 
adfirable condition ifro difti 

within the whole Circle by a certain Cha- 
tacter, the year of the Sin, Meof;atd Indiction 
being never the ſame again untiFthe revolution 
of 7980 years be gone about, the beginning of 
this Period was 764 Julian years before the moſt 
reputed time of-the Worlds Creation ; which * 
bring premileo, we will now _by Example ſhew 
you how to redute- the years of'' Forreigners to 
our Julian years, and the contrary. 


1. Example. 


: 1 deſire to know-at what time in the Turkiſh 
Account , the fifth of Jane in the year of our 
Lord 1640. doth fall. 

The Julian years complete are 1648, and are 
thus turned into days, by the Table of days in 
Julian years. | 


1000 Julian years give days 365250 
600 Julianyearsgive days. 219150 
40 Julian years give days. 14610 

8 Years give days 2922 
May coinplete I51 
Days d 


axmetibrachs 


The Sum is 602088 


Now becauſe the Turkiſh Account began 7 
16. Amo Chriſts. 622. you mult conyert theſe 
years into days alſo. , 


t Sinclar 


600 Julian years give days 219150 
20 Years $ 7305 

1 Year giveth days 265 
June complete 181 

Days Is 
— 

The Sum is 227016 

Which being ſubſtratted from 602083 
There reſtcth days 375972 
goo Turkiſh years givedays 313930 
There reſteth 56142 

150 Tarkdb years give days $3155 
There reſteth 02987 

8 Turkiſh years give days 2835 


There reſteth 15% 
Ginmads. 4. 148 


Therereſteth 4 
Therefore the fifth of Fane 1649. in our En- 
gliſh Acconnt doth fall in the year 1058. of 14 


bomet , or the Turkiſh Hegira , the fourth day of 
the moneth Giumads. 11. 


'2. Example, 


I defire to know upon what day of our Jolian 
year the 17 day of the moneth in the 106g year 
complete of the Perſian Account from Feſbzile 
doth fall. Na 

'C 


The beginning of this Epoch is from the Epo- 


<a of Chriſt in complete days 230639 
1000 Perfian years give” 365000 

60 Yearsgive : + 21906 

o Yeats give , .. -, zag 

Days complete 16 


Therefore it falls out in the Julian year fron 
Chriſt 1700. the fifth day of Fapmary. 

He that underſtands this may by the like me- 
thod convert the years of other Epochas, into our 
Jalian years and the contrary. + '/ 

The Anricipation' of the Gregorian Calendar 
1smore eaſily obtained, for if you enter the Ta- 
ble with the years of Chriſt Ny, JC 
the days to be added to the time inthe Julian 
Account, to make'it anſwer to the Gregorian, 
which will be but ten days difference till the year 
1700, and then the difference will bea day more, 
until the year 1800: and ſo forward three days 
difference more in every 402 years to come, un 
leſsour year thall be reformed as well as theirs. 
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Of the Cycle of the Moon, what it is , how 
| up in the Calendar, and t0 what pur- 
- poſe. Jc2:03 hd 4 


s hg- the Civit Year in uſe with us and all 
Chriſtians ,' doth conſiſt-of 265 days, and 
every fourth.ycar of 366,hath been already ſhew- 
ed, with the return of the Sunday Letter in 28 
years. In which time the Moon doth-finiſh her 
courſe in the Zodiack no leſs than twelve times, 


 --Which twelve Moons, or 354 days, do fall ſhort 


of the Sun's year, eleven days in every common 
year, and twelve in the Billexfile 'or Leap-year. 
And by Obſervation of Merton an Athiniat} 
it was found outabout 432 years before Chriſt, 
that the Moon in nineteen years did return tobe 
in Conjunftion with the Sun on the ſelf ſame dayy 
andthis Circle of nineteen years is called rhe Cy- 
cle of the Moon, which being written in the-C# 
lendar againſt the day in every Moneth, in which 
the Moon did change,in Lettersof Gold, was alſo 
called the Golden Number, orfrom the excellcat 
uſe thereof, which was ar -hrſt, only ro find-the 
New Moons in every Moneth for ever , but a 
moneglt Chriſtians it ſerveth for another purpok 
alſo, even the finding of the-tzime- when the Feaſt 
of Eaſter is to be obſerved, The New Moons 
by this Number are thus found. In the firſt year 
of the Circle, or when the Golden Number is 
1, Where the Number 1 was ſet in the Ca- 
keadar any Moneth, that day is New w—_— 
| e 
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tlie ſecorid Year where you find the golden Num- 

ber 2, in thethird Year where you find the 

den Number 3, and fo forward till the whole 

Circle be expired; . theti yon muſt begin with one 

again, 4nd rut throwgh the whole Circle as be- 
re. 

2. Arid the teaſot) why the Calendar beglns 
with the golden Number 3, not 1, is this. The 
Chriſtians in Mexandris had uſed this Circle of 
the Moon two Years before the Nicene Council. 
And in the firſt of theſe Years the new Moon next 
tothe Vernal Equinox was upon the 27th Day of 
the Egyptian month Phamenorb anſivering to the 
234 of our March, 2gainſt that Day therefore 
they placed the golden Number 1. d becauſe 
there are 29 Days and ahaltf from -one new 
Moori tb another, they made the diſtance be- 
tween the riew Moons to be interchangeably 2 
and 30 Days, and fo they placed the ſame gol- 
den Number againſt the 26 Day of Phirmaths 
the Month following, and agaiiiſt the 26 Day of 
the Month Pachon and ſo forward, and upon this 
pround by the like progreſſion wis the golden 
Number ſet in the Roman Calendar; and fo the 
golderi Number 1 by. their example was ſet + 
, mpg Fane Fg ws rw Tuly 19. 

17.. 16. . Novem: 
ber 14. December, 13. But then becaufe in the 
iy the gollen Number was 2.reckon- 

30 Days from the 13th of December, the 

en Number 2 was ſet to Frmuadry 12. Febru- 
ay 10. March 12. April to. May to. June 
8. July 8. Auguſt 6. September 5. Oltober 4/ 
November 4: Dectmber. 2. From teckon- 
ing t3 Days as before; the- golden Number x 
$ | I comes 
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comes in courſe for the third Year tobe ſet againſt 
the firſt of January, TE 
*. But that you may know how the golden Num- 
ber comes to be diſtributed in-the Calendar ac. 
cording to the form in which it now is, you 
nutſt conſider that in 19 Solar Years there are not 
only 228- Lunar Months or 12 times - 19 Lunar 
Months but 23 5 for the 11 Days which the com- 
mon Solar Year doth exceed the Lunar, do in 
i9 Years ariſe to 209 Days, out of which there 
may be appointed 7 Months, 6 whereof will con- 
tain 30 Days apiece,and one Month 29 pr inr 
theſe 7+ Months are called Emboliſmical hs, 
becauſe by a kind of injeftion or interpoſition 
they arereckoned in ſome of the 19 Years. And 
thoſe Years in which they are reckoned arecalled 
Emboliſmical Years, to diſtinguiſh them from the 
common Years which always contain 3 54 Days, 
whereas 6 of theſe Emboliſmical Years do cach of 
them contain 384 Days, and the ſeventh Embo. 
liſmical Year in which the Month of 2g Days is 
reckoned, doth contain 383 Days. 
- 3+ TheEmboliſmical Years in the Cycle ofthe 
Moon are properly theſe Seven. 23, 6, 9, 11, 
14, 17, 19+ becauſe in the third Year 11 Days 
beingthrice reckoned do amount to 3 3 Days,that 
is one Month of 30 Days and z Days over. A- 
gain in the ſixth Year the 1 1 Days which the S0- 
lar exceed the Lunar, being thrice numbred, do 
amount to 33 Days. which with the 3 Days for- 
merly reſerved do make 36 Days, that is one 
Month of 30 my and 6 Days over. Again 10 
the Ninth Year there arealſo 33 Days, to which 
the 6 Days reſerved being added, there will a 
riſe one Month more and g. Days over; yr 


. 
z 
$ 
t 
» 
4 
ls 
le 
n 
h 
& 
in 
he 


over, 
theſe + Days being added to the 22 
metary Days In the Ninteenth Yeat of the 
Cycledo make another Month of 29 Days. 


__ © tv ftzonoſtip:” 
the Elevetith Year twice 1 1 being 
Da ted ln 
bne Month of 30 days and one 
ing added to the 
ceeath Year do make another '6f 50 
and 4 Days over, and theſe being added to-the 
ſupernumerary Days in the Rventeath Year ds 
make another Month of 30 and'y Days over; "atl 
st 


4- But becauſe there are 6949 Days 
Hours in 14 Solar Years, that is, 4 Days 18 Ho 
more then in the common and Emboliſmical La. 
nar Years, itt which the exceſs betweeh the Lo 
nar and the Solar Year is ſuppoſed tos beno more 
then 11 in each Year, whereas in every 
fourth Year the exceſs is one Day more, that i: 


12 Days, thatis, in 16 Years 4 Days, and int 


temaining 3 Years three foutths of 4 day more. 
And that the new Moons after 19 Lanar Years 
or 235 Lunations do not return tothe ſame days 
azain, but want almoſt 5 days; it isevident that 
the civil Lunatiofis do not agree with the Aſo: 
homical and that there muſt be yet ſome kind of 
intercalation uſed $0 
5- Now therefore in diſtributing the golden 
Number throughout the Calendar. If the new 
Moons ſhould interchangeably conſiſt of 30 and 
ag days, and io but 228 Lunations in 19 Years 
we might proceed inthe ſame order in whith' 
have begun, and by which as hath been ſhewed 
the third Year of the Golden Number falls _=_ 
the Calends of Fanxery. But for as much ag 


there are firſt ix Lunacionsof y0-days apiece ant 
A 
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ſertile 


day, if it ſhould have been 29 days, it muſt 
if it ſhould haye conſiſted of 3c days it 


6. And becauſe it was thought convenient, as 
hath been ſhewed, to begin with the third Year of 
the Cycle of the Moon, becauſe the Golden Num- 
ber z is ſet to the Calends of Jwary, therefore 
inthis Cycle the Emboliſinical Years are, 2, s, 
8, 11, 13, 26, 39- Bur yet that it may ap- 

; theſe Years are in effeft the ſame, as 
if we had begun with ther Year of the Gol- 
den Number, fave only that —— in 
ſtead of the niath is 2o be acc Emboliſmi- 
cal, I have added the Tabke follwing, in which 
it is apparent that the former Emboliſmical years 
doagree with theſe laſt mentioned. | 
- 7. But as I ſaid before, it was thought more 
convenient to begin the account from the num- 
ber 3 ſet to the Calends of Zanuary, becauſe by 
ſo reckoning 30 and 29 days to each Lunation 
A, the _ Number 3 falls upon 
Fanuary 31. r, and 31. April 29. Mey 
29. June 27. July 27, Auguſt 25. Septembey 14. 
Ottober 23. November 22.\ December 21. As 
af the Lunar years were compleated upon the 20 
of December there remain juſt 11 Days, which the 
Solar years dotir exceed the Lunar. 

; 8. And by ranking on and accounting 4 for 
the Golden Number of the next year, pain 
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that is an EmboliC 
mical Year , and 
therefore that ſome. 
where there muſt be 
2 Months 


of 30 And for 


this reaſon the Gol-" 


den Number 5, isſet 


onthe ſecond day of 
Ottober, and not 


together , 


» Pebru- | 
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days, abd (0 the chirtiethof November in. 
1 of the rwenty vinth, thatſo-aLanation of 
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mo 


ſuceced- as it. 

"Fe e manner in the ſixth Year, having 
Sons > roach the ys ary 900 HH fifth as common 
I rg erorey wc oi lg 
9 ,W 0 ye upon 
'the fourth, and inthe ninth Year the Golden 
umber 11 k ſet to the ſecond oPreay inch 

ſhould have been upon the firſt. 
| And there is '@ particular zeaſop , for which 
heſe nambers axe otherwiſe 'placed from the 
ighth of Marth to the fifth of Arirancly tha 
the paſchal Lanations may conſiſt of 29 days; 
thus from the eighth of Aſergh to the ſaxth of 
wil, to both which days the Golden Number 
36, SO & but 29 days, And from the ninth 
tho ſeveprh 0 f April, to both which 


, and {6 of the reſt ti you come to the 
Paſchal cope 


liſmical al Ye _- be fixed as you pleaſe. 


,124 And .in this manner 4n the 17 years, in 
hich wr hmations of the vie Cade we are 6. 


{ame Number being Peviedfaniing 
the twenty eighth of-ylugwft, [that Is 
Lunations of 29 days together, it-m 
rſkood,rhat the ſeventh Emboliſmical Meth 
ing of 29 days is-there-inſerted;: inſtead 
f a Month of 26 days. : lt: which place'the Fw 
Sallinicalion leaping Year \of. the. Moody 
"T1 PÞ% y 


be obſerved for that year is one day 1; 
I To 
3 Over, which, one day is again 
pane 29 days of the laſt Month; that 
by that means come,as in other Years, tothe Gol- 
den Number, which ſheweth the New Moon in 
fanuary following. And for this reaſon the E- 
then doth not conſiſt of 1 1/but of 12 days) 
And thus you ſee the reaſon, for which the Gol- 
den Numbers are this ſet in the Calendar as here 
you ſee. In which we may alſo” obſerve, -th 
Ge Nemer preceding doreryyorentiogiies 
the N ing,and every ingNu 
der is alſo made by adding'1 1 'to' the Number 
next following, -and caſting away 19 when the 
NGIS MR 24 + Fo BH & 
or Example, if you to the Golderi 
Namber 3 fer 'againſt the firſt' of Fanwary,it has 
keth 11, to which add $ more and it maketh 
19, to which adding $ it maketh 2+, from which 
ſubſtrafting 1 9 the remainer is $; _ 
adding 8,the ſum is 19,to which adding $ the 
is 24, from —— thetemainer is 5, 
and fo of the reſt; In like manner” receding 
backward, tothe 5 add 11 they make 16, tothe 
16 add 11 they make 27, from which 
19 the remainer-is'$, to which x + being add 
the ſame is-19, -towhich 11 being/added the ſan 
is 39, from which deduCting 19 the remainer'is 
11, to which 11 being added the ſum is 22; from 
which deduCting 19 the remaineris 3.And bythis 
we may ſee that every following number will he in 
uſe 8 years after the preceding, and-every 
ding Number will be in uſe 1 1 years aftet the fob 
nag aianighe norretnaco LEE 
T4 
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Yearsand. 11, SS Years and 
of once in 19 years. | 
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- CHAP, 1II, 
Of the Je ofthe Golden Number in fig the F 
| of Eaſter. fmding caſt 


__ Cycle of the Moon or Golden Number is 
a circle of 19. years, as bath been ſaid al. 
ready, which.heing diſtributed in the Calendar 
_ been ſhewn jn-the laſt Chapter, doth ſhew 
the day of the New Moan forever; though not 
ext; But the uſe for which it was chiefly in- 
was tQ find the Paſchal New Moons, that 
agoee: e nzw Maong'on which the Feaſt of Eaſter 
and other moveable Feaſts depend. To this 
le we muſt, remember, _ 

1. That the yernal vinax ie fo ſed to be 
fixed to the twenty, firſt day of 

2. That the fourteenth day of the Moon on 
which the Feaſt of Exfter doth depepd, can ne- 
yer happen before the Equinox; though it may 
fall upon iter ypan.the day tollowidg. 

3. That the Feaſt of Eafter is never obſerved 
ppon the fourteenth day of the Moon, but upon 
the Sunday following; ſo that if the fourteenth 
day of the Moon be Sunday, the Sunday follow- 

is Eaſter day, 

4 Thatthe "Feaſt of Faſter may fall upon the 
$ficenth day. of the Moon, or upon any other 
gay unto the twenty firſt, incluſively. 
iN That the a <a 


to Adronninp:--- 327 
the proper and Dominical Letter for every Year 
The which may be found as hath been already de- 
clared, or by the proper Table for that purpoſe. 
Hence it followeth, | 

1. That the New Moon immediately preee- 
ding the Feaſt of Eaſter, canpot-be e the 
eighth day of March, for if you ſuppoſe it to be 
upon March 6, the Moon will be 14 days old 
March 19, which is before the Equinox, contra- 
ry tothe ſecond Rule before given, and upon the 
ſeventh day of March there is no Golden Number 
fixed ; therefore thc Golden Number 16, 
which ſtandeth againſt Aderch 8, is the firſt by 
me the Paſchal New Moon may be diſcos 
yered. | 

2, It followeth hence, That the laſt Paſchal 
New Moon cannot happen beyond the fifth day of 
April, becauſe all the 19 Golden Numbers are 
expreſſed from the eighth of March to: that day. 
And if a New Moon ſhonld happen upon the ſoxth 
of Aprikthere would be two Paſchal New Moons 
that year, ily er the eighth of March and a- 
nother upon the {urth of April, the ſame 
Number 16 being proper to them both, but this 
is abſurd becauſe Eaſter cannot be obſeryed twice 
in one year, 

$, It followeth hence, That the Feaſt of Fafter 
can never happen before the ſecond day 
of March,nor after the twenty fiſth day of April - 
For if the firſt New Moon be upon theeighth of 
March, and that the Feaſt of Eefter muſt be upon 
the Sunday following the fourteenth day of the 


Moon it.is plain that the fourteenth day of the” 
Moon muſt be March 21 at the ſooneſt: So that * 
{uppoling the next day to be Sunday, Eaſter wa 
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not be before March the twenty ſecond. And 
nr meer Bn pong if _— 
eeig ift 
be Saturday, and the Dominical Letter D, ru 
ſhall be the nineteenth day, but if it be 
day, Exfter canfot betill the rwenty fifth. 
4 It followeth hence, That alt there 
are but 19 days, on which the fi day of 
the Moon can as there are but 19 Golden 
Numbers, yet there are 25 days from the twenty 
fecond of Mareirts the twenty fifth of April, on 
which the Feaſt of Eaſter may happen, becauſe 
there is no day within thoſe Linnts, but be 
the Sunday following the fourteenth day of the 


Moon. And although the Feaſt of Eaſter canne. ' 


ver ha - = but when the four. 
wank tay the Moon is upon the twenty firſt, 
and the Sunday Letter D, nor upon the twenty 
ffth of April, but when the fourteenth day of the 
Moon is upon April 18, and the Dominical Letter 
C. Yet Faſter may fall upon March 23, not only 
when the fourteenth day of the Moon is uponthe 
twenty ſecond day which is Saturday, but alſo if 
it fall upon the twenty firſt which is Friday. In 
like manner Faſter may fall = nil 24s not 
only when the fourteenth day of the apes 
_ eighteenth ne. & __ is _— _—_ 

—__—_ upon the ſeventeenth be ' 
And for the 


ſame reaſon it may fall upon 
that are further diſtant from the ſaid 
twenty ſecond of March and twenty fifth of 


| Fo Ir followeth hence, That the Feaſt of Fafer 
may be caſily found in any Year propounded : For 
the Golden Number in any Year being given, if 


"If «@ as pul _CTwl—_——  _—_—_—— ot Mos... a 


, 
[ 
! 


teenth day of the Moon is Eaſter day. 
In the year 1674 the Golden Number is xz, ani 
the Sunday Letter D, which being 
Calendar between the aforeſaid limits, the four- 
teenth day of the Moon is upon April the thirs 
teenth, and the D next following is April 19; 
And therefore Eaſter day.that Year is April 19% 
Otherwiſe thus. 


—_ — 


th March the 
Look the > ar xc be; 


The third S Eaſter be. ©: 
| Half the Pome Sndee, IF 
Reckgn that for one of the” e. p 


6. Thus the Feaſt of Eafer may be found in 
the Calendar,and from thence a brief Table ſhew. 
ing the ſame, may be extracted in this manner. 
Write in one- Column the ſeveral Golden Num- 
bers in the Calendar from the eighth of Merch 
to the fifth of April, in the ſame order obſerving 
the fame diſtance. In the ſecond Column ſet the 
Dominical Letters in number 35 ſo difj 
% that no Dominical Letter may ſtand agai 
the Golden Number 16, but ſetting the Letter D 
2anſt the Golden Number x, — 
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this order. Z,#, G, FM, B, Ge. and when you 
cometo the Golden Number 8, ſet the Letter C, 
and there continne the Letters till you come to C 

in, becauſe when the Golden Number is 16, 
which in the Calendar 1s ſer to the eighth day of 
Adarch, is new Moon, and the fourteenth day of 
that Moon doth fall upon the twenty firſt, to 
which the Dominical Letter is C, upon which the 
Feaſt of Eafter cannot happen; and therefore in 
the third Column containing the day in which the 
Feaſt of Ezfer is to be obſerved, is alſo yoid.But 
in the next place immediately following, to wit; 
againſt the letter D is ſet March 22, e if 
the fourteenth day of the Moon ſhall fall = 
twenty firſt of March being Saturday, the next 
day eng Sunday, ſhall be the Feaſt of Eaſter. 

o the Letters following, E, F, G, A, B, G&c, 
are ſet 23, 24, 25, and ſo orderly to the laſt of 
Mearch,and ſo forward till you come to the twen- 
ty fifth of April, by which Tabte thus made, the 
Feaſt of Eaſter may be found unnl the Calendar 
ſhall be reformed. 

For having found the Golden Number in the 
firſt - Column , the Dominical Letter for the 
[Year next after it; doth ſhew the Feaſt of Exfer, 
as in the former Example, the Golden Number 
is 3 and the Dominical Letter D, therefore Eaſter 
day is upon April 19, The other moveable Feaſts 
are thus found. 


Advent Sunday is always the neareſt Sunday t9 
St. Andrews, whether before or after. 


Septias 
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uerefima Sunday is 
ml Weeks betore 


Eaſter. 


Quadr ageſuma Sunday is 
Six Weeks before 
Eafter. 


Rogation Sunday is 
= Weeks after 
Eaſter. 

Aſcenſion day is Forty 
Days after Eaſter. 
Whitſunday is Seven 

Weeks aſter Eafter. 

Trinity Sundayis Eight 

Weeks after Eaſter. 


XVI 


VI 


XIV 
nm 


VIll | C 


wo mg ow >0ant/ou>onneogns 


V ts 2 March 
E (23 

xj F 

I'j G fas 

X 
Xvnil 

vII 

4 

XV 1 Aprl \ 
Iv 
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[ CHAP. IV. 
Df the Reformation of the Calendar by Pope Gregory 


the Thirteenth ; and ſubſtituting a Cycle of Epaits 
in the room of the Golden Nzber fo 
i Titherto we have ſpoken of the Calenda 
H which is inuſe with us, we will now ſhew you 
what reaſons it isalter'd in the Church of Rome, 
how the Feaſt of Eaſter is by them obſeryed. 
+ | The Year by the appoinitriicat of Fulias Ceſar 
—— 365 days 6 hours, whereas the Sun 
doth finiſh his courſe in the Zodiack, in 365 days 
q hours 49 minutes or thereabouts, it cometh to 
that in 134 Years or leſs, there is a whole 
in the Calendar more than there ought ; it 
—_—_ 2 days more ;, in 4002 years 3 days: 
and ſo ſince Zuls Ceſar”s time the vernal Equinox 
hath gone backward 13 or 14 days, namely from 
the 240f March to the tent h.Now becaoſe theEqui- 
nox was at the time of theNicene Council uponthe 
twenty firſt of March, when the time for the ob- 
ſerving of Eaſter was firſt univerſally eſtabliſhed, 
th ght it ſufficient to bring the Equinot 
back to that time, by cutting off 16 days in the 
Calendar as hath been declared, and to prevent 
any anticiparion for the time to come, have 
pointed, that the Leap-year ſhall be thrice omit- 
ted inevery 400 Years to come, and for memory 
fake, appointed the firſt omiſſion to be account- 
ed from the Year 1600 , not from 1582, it 
which the reformation was made, becaule it was 
not only near the time, in which the emendarion 
was begun, but alſo becauſe the Equinox has not 
fully made an anticipation of 10 days from "= 
P 
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thereof, at thetime of the Niceve Council, 
which was Aocd 21 * | 
The Years then 1-co, 1800, 1900, which 
ſhould have been Biſſextile Years, are to he ac» 


' counted common years, but the Year 2000 mulh 


be a Billextile : ln like manner the Years 2109, 
2200, 2300, {hall be common years, and the 
Year 2400 Biſlextile, and fo forward. + 

2. Again, becauſe it was ſuppoſed that the 
Cycle of the Moon, or Golden Number was ſo 
fixed, «retry ay DO 
ry 19 yearsreturnto the ſame daysagain; 
Sk nncening the ſame hours,but making 
an anticipation of one hour 27 minutes or there» 
abouts, it muſt needs be that in 15 Cycles or lit- 
tle more than 300 Years, there would bean anti- 
cipation of a whole day. And hence it is evi- 
dent that in 1300 Years ſince the Nicene Council, 
the New and Full Moons do happen more than 

days ſoonerthan the Cycle of the Moon or Gol- 
den Number doth demonſtrate: Whence alſo is 
comes to paſs, that the fourteenth day of the 
Moon by the Cycle is ia truth the eighteenth day, 
and ſo the Feaſt of Eaſter ſhould be obſerved not 
from the fifteenth day of the Moon to the twenty 
- » but from the ninetcenth to the twenty 


3- That the Moon therefore being once 
brought into.order, might not make any antici- 
pation for the time to come, it is appointed thag 
aCycle of 30 Epacts ſhould be placed in the Ca. 
lendar inſtead of the Golden Number, an(wering 
toevery day in the Year; to ſhew the New Moons 
1n theſe days, not only for 300 Years or there» 
abouts, but that there might be acw Epatts with- 

out 
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out altering the Calendar, to perform the fame 
thing upon other days as need ſhall require, A 

4: For the better underſtanding whereof, to 
Gregorian Calendar allo * In the firſt Gotumg 
G 0; 
whereof you have 30 numbers frotn 1 tO 30; 
fave orfly that. iti the place of 30 you have this 
Aſerisk *, But they begin with the Calends .'J. 
of Fanxdry, and we continued and repeated af- 
ter a Retrograde order in this manner, * 2g, 

28, 27, &c: and that for this cauſe eſpecidly, 

that the number being given which ſheweth 

New Moons in every Month for one Year, you o is 
might by tiurfibring 11 upwards excluſively 

the number which will ſhew the New Moous the 

Year followitig, to wit, the Number which fal- 

leth in the eleventh place. 

5. And theſe Numbers are called Epadts, be-, J 
cauſe they do in order ſhew thoſe 1 1 days, whict, F . 
- are yearly to be added to the Lunar Year conſiſt- 
ng of $54 dirs, that It may be in confornjyy + 
with the S6lar Year conſiſting of 365 days. Io } 
mga, as hath been laid concerninf the  Þ ' 

Number, theſe Epadts being re 12 
times, afd endirig upon the twentieth day of De- 
cember, the ſame Numbers muſt be added to the 
1 1 remaining days, which were added to the firſt 
11 days in the Month of Farkary; | 

6, And becauſe 12 times zo do make 360 
whereas from the firſt of Fanxary to the twentierk * * 
of December incluſively, thete ate but 354 days 
you muſt know that to gain the-other ſix ib... 
mambers 25 and 24 are inofiery other Month botlt . .N. 
Placed againſt one. day, namely, to Febraary 5,9 ff 
April 5, June 3, Anguft 1, September a WET; by 


a 


- 
* _ 
”_ 


to Iftronomy ononiy..: 5 37s 
Nevember 2-7. But why theſe two Numbers are 


choſen rather then'hy other, atid why in theſe 6 
” Months the number 25 is ſometimes writ to XVI; 


ſometimes to XXV in a common charatter, and 


| why the number 19 is ſet to the laſt day of De: 


| 


+ Pleat Lunation in 


cember in a common Charter, ſhall be declared 
3. Here only note that this Aſtetick * is ſet in- 


* ſtead of the Epadt 30, becauſe the Epat ſhe. 


ing the ee mpeg rn after the 
Lunation in the Month of Detember, it may ſome: 
times fall out that 2 Lunations may fo end, that 
the one may require zo for the EpaCt, and 'the 
ether o, which would, if both were written, cauſe 
ſome inconveniences, and therefore this * Aſte= 
rick is there ſer, that it might indifferently ſerve 
to both. And the EpaCt 29 is therefore ſet to 
the ſecond day of Jamey, becauſe after the com- 

the ſecond of December there 
we 29 days, and for the like reaſon the Epact 28 
is ſet againſt the third of January, after * 


|. tiecompleat Lunation in the third of December 
, therearethen 28 days over, and ſo the reſt in 


order till you come to the thirtterth of 7; , 
where you find the EpaQt 1. becanſe after the 
compleat Lunation on the thirtieth day there is 
only one day over. 

8. And beſides the ſhewing of the New Moons 


\ Ia every Month, which isand may be done by the 


Golden Number, the Epatts have this advan- 


_ tage, that they may be perpetual and keep. the 


lame place in the*Calendar in all future ages,which* 
cahardly be effeſted with the Goldeti Number, 


"*forin little more then700 years, the New Moons 
-}. 0 make an anticipation of _ day, and then it 


r vil 
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be neceſſary to ſet the Golden Number one 
backward, and fo the. Golden Number. , 
whuch at the time of the Nicene Council was ſet 
to the firſt of Faxwary, ſhould in 300 years be ſet 
EEE 
once all not 
ſuch retraQtion or commutation. For none 
the New- Moons do change their day either-by. 
Anticipation or by Sup of the Biſlextile 
year, you ſhall not need to do any more than to 
cake another rank of 19 Epadts, inſteed of thoſe 
which were before in uſe. For inſtance, the Epatts 
which are and have been in uſe in the Church of 
Rome ſince the year of reformation 1582, and 
will continue till the year 1700, are theſe 10 fol- 
lowing 1. 12. 23. 4- 15. 26+ 7. "In 10, 
21. 2. 13. 24. F- 16. 27. 8. 19. om 
the year 14700 the Epatts which will be in uſe 
are theſe. * 11. 22. 3. 14. 25. 6. 17. 28. 9. 
20. 1. 12. 23. 4+ IF. 26. 57. 18.andſhallcon- 
tinue not only to the year 1800, but from thence 
until the year 1900 alſo; and although in 
the year 1800 the Biſſextile is to be ſuppreſſed, 
et is there a compenſation for that Suppreſſion, 
the Moons Anticipation. To make this a 
little more plain, the motion of the Moon, which 


doth occaſion the change of the EpaCt, muſt be 
more fully conſidered. 
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Of the Moons 0s Abies; al bow the Hhrige 
pation of the New Mine maybe iepmd by 


$, 


7 


Moon according to bib wed hotion 
pt ptr ine net 
wor, a aq pn, threeſecorids or 

worn gpemnns 


howdy and oe fo in days, 2r hours, 435 
minutes, 41 ſeconds and ſomewhat more; and 
therefore in 1 g/yearsit doth exceed the motion 
ofthe Sun 1 hour,' 27 minutes, 24 ſeconds fere} 
2. Hence it comethto paſs, that although the 
New Moonsdo after 19 years return to fame 
days; yet 1s there an Anticipation of r hour, 27 
minutes,3 3 ſeconds. And in twice 19 years, that 
ls, in 38 years, there isan Anticipation of 2 hours, 
5 minutes, 6 ſeconds, and after 312 years and 
bale, there is an Anticipation of one whole day 
and ſome few Minutes. And therefore aftef 312 
years no new Moon can happen upon the fame 
day it did 19 years before, but a day ſooner, 
Hence it comes to paſs that in the qe Calen- 
dar, in which no regard is had to this Ant —; w 
tion, the New Moons found out by the 
Number muſt needs be erroneous,” and from the 
tn Council 4 _ the New 
oons by a regular Computation 
3. And henes ic follown alſo, that if the,Gol- 
den Number, after 312 were upon due 
4 2 TK0g. 
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ration removed a day forwarder or nearer the be: 
pumge the Months, they would ſhew the 
New Moonsfor 312 years tocome. And bei 
again removed after thoſe years,aday more w 
by the like reaſon do the ſame again. Bur it 
was thought more convenient ſo to diſpoſe 30 
Epacts, that —_— their conſtant places, 
19 of them m the work of the Gol- 
den Number, uatil by this meansthere ſhould be 
an Anticipation of one day. ' And when ſuch an 
Anticipation ſhould happen, thoſe 19 Epas be- 
mp bk rags ICh do 
to the prec y, Without maki 
any alteration in the Calendar. —_ 
4. And if this Anticipation would do the . 
whole work, nothing were more plain, thento 
make that commutation of the. 19 Epadt once in 
312 years: but becanſe the detrattion of the Biſlex- 
tile doth yariouſly interpoſe and cauſe the 19 
Epatts ſometimes to be changed into theſe that 
do precede, ſometimes into theſe that follow , 
ſometimes into neither, but to continue ſtill the 
ſame; therefore ſome Tables are to be made, by 
which we may know , when the commutation 
wasto be madeand into what Epatts. 
4. Firſt therefore there was made a Table cal- 
led Tabula Epattarum Expanſa, in this manner. 
Firſt on the top were placed the 19 Golden 
Numbers in order, beginning with the Number 
3z Which in the old Calendar is placed againſt 
the Calends of Fawxary, and under every one of 
theſe Golden Numbers there are placed..3o Epadts 
all conſt ituted from the loweſt number in the firſt 
rank in which the Epatt is 1, and in that firſt 
rank the Golden Number is 3, the reſt Lo 
ence 


as often as they thall- exceed that number, onl 
when you come to the 27, the Epatt under 


this Aſterisk * ſer inthe place thereof: only db- 
ſerve that under the Golden Number 12. 12. 
14- 15, 16- 17» 18, 19. in the place of XX 
there is yet 25 inthe; common Charatter. And 
tothe EpaCcts under the Golden Number 19, 12 
muſt ſtil] be added to make'rthat Epatt under the 
Golden Number 1. As was ſaid before concern- 
ing the loweſt Rank. | rg 

5.. Andonthelefc hand of theſe Epacts befare 
thoſe under the Golden Number 3. are ſet 36 
Letters of the Alphabet, 19 ina ſmall Charatter, 
and 1 1 in agreat,in which ſomeare paſſed by,far 
no Other reaſon ſaye only this, that their fimili- 
tude with ſome of the ſmall Letters, ſhould not 
occaſion any miſtake in their ule, which ſhall be 
ſhewed in its place. 

6. Beſides this Table there was another Table 
made which is called Tobuls e£quationis Epatta- 
wm, in which there is a os of years, inwhich 
tie Moon, by reaſon of her mentioned anticips- 
tion doth need Xquarion, and in which the num- 
ber of Epadts fi with the letters of the Al- 


phaher, are to be changed; being ie A- 


3 quated 
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> ny ker may mers by the ſuppreſſion of 


5. Bntit' —_ Geeh, tha ie was convenient to 
S$the Bilſextites once only in 100 years, 
andthe Mdon to be 2quated, or as far as concerns 
ther ſelf, the rank of ats to bechanged, once 
onlyin 300 years, 12 years and a 
more, tv be referred till after the years ww 
thoy<do-amount unto 100 years, and then an 
-quarion to be made : but then it muſt bowed 
dy reaſon of the interpoſing this hundred*not in 
the three '/hundredth but the hundredth year, 
- Moreover this #quation is/to be made as _ 
-Fece to the'Moon'only, becauſeas the 
wf the Billixtils intervene, the-order 0 o hag 
:ing the Yanks of EpaCts 'is varied, 'as ſhall 
ſhewed hereafter. 
21:1V,! = ys Table ſuppoſerh, that ſeeing the 
-New Moon at the time of the Nicene Council 
was upon the Calends of - Zemery, the golden 
4x being there placed, 'f that it would 
Iavobeens Tame 'ifthe Epa*t * had been ſetto 
the ſame Calends, thar is if the Epafts had been 
Then 'in uſe, - And therefore at that time the 
-higheſt or laſt'rank of Epatts was to be uſed, 
"whoſe Indez is P, and thenafter 300 years, the 
loweſt or firſt rank ſhould ſucceed, whoſe Ivdex 
154, (for the letters return in-a Circle )andaf- 
ter 300 more, the following rank whoſe 
Index is b and fo forward; bur that it is concei- 
'yed, that the New Moon i in the Calends of F«- 
"wary, 'is more agreeable to the year of Chrilt 
fa thantherime of the Nicene Councel ; and 
fore as if the rank of Epadts under the let- 
nr 7 were ſutable to the year 500, it _ 
8 


'to'Iffronomp: - 34k 
rood t6 make uſe of that rank under the letter”4 
n the year of Chriſt 800, and thoſe under the lets 
ter b; inthe yea 1100, arid thoſe under the let: 
ter e in the year 1400. ; | 

.- 'Which being granted, becauſe in the year 
i582, ten days were cut off from the Calendar: 
we muſt run backward, or in an inverted order 
count 10 ſeries, deſigned, ſuppoſe, by the letters 
b. a. P. N'' MU HG. F, E- D. wor 
from the year 1582 the ſeries of E whoſe 
literal j»dex is D, isto be uſed; and this is that 
rank of Epatts which is now uſed inthe Church of 
Rome. ; | 

10. And:thereforeasif this Table had its be- 

|__——_ year; the firſt number in the 
ad colutnn is/ 1582, and-tlieit in order un- 
der it. 1600- 1900. - 1800. 1900s 2000. &c, 
And in the thif4 Column every fourth hundred 
year is marked for a Biſſextile, that is, 1650. 
2400.2800,c.andin the fourthColumntoeve- 
' ry three /huddreth- Year is ſet this Charatter C; 
ſhew in what year the Moon by her Anticipati 
on of oneday, doth need zquation; but in the 
year 1800 the double character's ſet CC, to ſig- 
nify that then another em or are got> 
ten by the 12'years and a half teferved, 
and above the other 300 years; and'this char; 
er is alſo ſet to the years 4300. 6800, and for 
the ſamereaſon. 

But in the firſt Column, or on the left hand of 
theſe years are- placed the Letters or Mdices of 
thoſe ranks of Epadts in the former Table, which 
are to beuſed in thoſe years and when the Let- 
ters are-charged. Thus againſt the year 1600 
the Letter D is — 

4 year, 


ho 
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year, to the year 1700 the rankof Epadtsis ſtill 
to be uſed, whichdo belong to that Letter. And 
for as much asthe Letter Cis ſet to theyear 1700, 
it ſheweth that that rank of Epadts is then tq 
_ which do belong thereto, and ſo of the 


11, The reaſon why theſe Letters in the 
firſt Column are ſometimes changed in 109 
ears, ſometimes in 200, ſometimes not in 
els then 306 Years, and that they are ſome- 
times taken forward , ſometimes backward , 
according to the order of, the Alphabet, is 
uſe the ſuppreſſion of the Billextiles dq 
intervene with the lunar 2quation:. for if the 
Biſſextile were only to þe ſuppreſſed, in theſe 
300 or ſometimes. 4oo years, in which the 
Moon needeth zquation, the rank of Epadts 
in that caſe would need no. commutation, but 
would continue the ſame- for ever ; and the gol- 
den Number. would have been ſufficient, if the 


ſuppreſſion of the Biſlextile, and anticipation * 


Moon, 'did by a perpetual nſati- 
on cauſe the new Moons ſtil} to return to the ſame 
Gays : ut yuh the Biſlextile is -_ 

prelied, when the Moon hath no #quation, 

n hath ſometimes an zquation when the Biſ- 
ſextile is not ſoppreſſed, Jametimes alſo both 
are to be done and ſomerimes neither z Al 
= varieties may yet be reduced tatheſe three 

11. As often as the Biſſextile is ſuppreſſed 
without any zquation ofthe Moon, then the let- 
ter which ſerved to that time ſhall be changed to 
the next below it contrary to the order of the 


Alphabet. And the new Moons ſhall be removed 
| one 


_ 
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one day towards the end of the Year. | .- 

2. As often grey ay 
without ſuppreſſion of the Biſſextile, the 
Letter which was inuſeto that time ſhall be chan- 
ged to the next above it according to the order 
of the Alphabet, that the New Moons may a- 
gain return one day towards the beginning of 
the year. 

3. As often as there is a Suppreſſion and an 
zquation both, or when there is neither, the 
Letter is not changed at all but that which ſer- 
yed ſor the former qr ſhall alſo conti- 
nue in the ſucceeding; becauſe the compenſation 
ſo made, the New Moons do neither go for- 
ward nor backward, but happenin the compaſs 
of the ſame days. 

1. And thisis enough to ſhew for what rea- 
ſon the letters are ſo placed in the Table, as 
there you ſee them: for in the year 1600 the 
Biſſextile being neither ſup d, nor the Moon 
Zquated, the letter D in the former Cen- 
tenary or in the latter part thereof from the year 
1582, is ſtill the ſame. 

Ia theyear 1700, becauſe there isa ſupprelli- 
on, but no . xquation , the commutation 1s 
mzde to the Letter C deſcending. + * 

In the Year 1800, becauſe there is both a ſup- 
preſſion and an zquation, the ſame letter C dath 
ſtill _—— VEL : 

In the Year 2400, e there is an Zquation 
and no feporeticn, there is an aſcenſion to the 
Letter A. M0 

And thus yon ſee not only the conſtruftion of 
this Table, but how it may be continued to any 
other Year, as long as the World ſhall lalt. - 
12, 
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12, And by theſe two Tables we 
- Inowwhichrankof the z0Epatts doch belnager 
or is for any age: for as in our 
the Year 1660 tothe Year 1506 
exohaſively, that ſeries is proper whoſe Index is D. 
Namely, 23, 4, 1526, Cc. 10. in the two Ages 
following, that is, fromthe Year 1700 tothe Year 
1900 excluſively, that ſeries is proper whoſe I, 
dex is C, namely theſe, 22, 3, 14, 25. and inthe 
three 'ages — thence , that. 1s from. the 
Year/1900 to the Year 2100:excluſively, that 
ſtrie7 is proper whole Index is B, namely theſe, 
Z#;'2, 13, 24, &c. And fo for any other. 
- Hence alſo it may be known, which of the 1 
doth - belong; to any particular Year, for whi 
no more is neceſlary,than only to know the Gob 
den Number for the ou wen, which being 
ſought in the head of the Table, and the dex 
of thar Age in the ſide, the common Angle, or 
meeting of theſe two, will ſhew you the EpaRt 
deſired: As inthe year 1674 the Golden Number 
s3/ and the /ndex D; therefore in the common 
Anglel find 23 for the EpaCt that year, and ſhew- 
<th the New Moons in every Month thereof. 
-1 And here it will not be unſeaſonable to give the 
reaſon, for which the EpaCt 25 not XXV is writ- 
ten nnder the Golden Numbers 1 2, 13, 14s 15, 
'36, 17, 18, 19. namely, becauſe the ranks of 
patts, which under theſe greater Numbers hath 
this EpaCt 25, bath-alſo XXIV, it would follow 
that in theſe Ages in which any. of theſe Ranks 
were in uſe, the New Moon in 19 years will hap- 
Pen twice upon the ſame days; in thoſe ſix Months 
which'the Epatts XXV and XXIV are ſet to the 
' fame day: Whereas the New Moons do not hap- 
| | pen 
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pen on the ſame day till 1g years be gone-abode. 
To avoid this inconvenience, the. EpaQt! 23 noe 
XXV is ſet under theſe -mwyhbers, and.che 
EpaCt 25 is in the Calendar, in theſe Months ſet 
with the Epact XXVI, but in the other Months 
with the Epatt XXV. memo of; 
14. Henceit cometh to 1. Thatiathefe 
Years the Epadts 25 and XXIV do never meet on 
the ſame day. 2, That there is no that 
the Epatts 25 and XXVIſhouldintheſe 6 Months 
cauſe the ſame inconvenience, ——— 
25 and XXVI are never both in the 
Rank. ' 3. dentro amb mm 
Months without inconvenience be ſet to the ſane 
day with theEpaRt XXVI, 'berauſe in theſe there 
is no danger of their meeting with the Epatt 
XXIV on thefamedays; . 4. That there isno fear 
that the Epatts XXV and XXIV being ſet.on the 
fame days, fhould'in future Ages cauſe the ſame 
inconvenienice,becauſe the KXV and XXIV 
are not found together inany of.theother Ranks. 
Bbt that either one or both of them are wanting. 
Beſides;when one of theſe EpaQts is inuſe, the 0+ 
ther is not, and that only which is in uſe is 
perto the day. ''As inithis our Age until the Year 
1700 the Epatts invſe arethoſe in the rank whoſe 
Iidex \s' D. ln which thefe two XXIV. and 
XXV- are. nat«beth found. And in the two 


following Ages, becauſe the rank of Epatts in 


uſe is that whoſe Indexis C, in which there 

the Epaft XXV, not XXIV, the New V 

are. ſhewed by: the Epatt XXV not by XXIV. 

But becauſe in three following, Ages, the: rank 

of Epatts in uſe is that whoſe Index is By in 

which 25 and XXIV are both found; my, New 
OONS 
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'Moons are ſhewed by the Epatt XXIV 

the golden Nomber ins Aa by the Epuren 
-— Agron 17, and not by the 


cen wer bran ts ip the 30 and not up- 
bl 


+ 1 boar you and the New Moon 
uppoſed to happen vpon the 31 un- 
der the ſame Epadt 19, 12 daleg added 
'19 and not 11, you may haye one for the Epatt 
ofthe year following, which may be found up- 
on the 30 of January, as if the Lunation of 
7 EM had been accompliſhed the Day be- 
@. | ; 


T7 
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CHAP, VI, 


How te find the Deminical Lene and Feat of 
Eaſter according to the Gregorian. account, 


Hm ſhewed for what reaſon, and in 
what manner the Epadts are ſubſtituted 
in the place of the golden Number, and how 
the New Moons may be by them found in the 
Calendar for ever; [ſhall now ſhew you how to 
find the Feaſt of Eaſter and the other _ 
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Feaſts according to the ian Or new-ac- 
count; and to this purpoſe I muſt firſt ſhew you 
how to find the Dominical Letcer, for that the 
Cycle of 28 years will not ſerve the turn, be- 
cauſe of the ſuppreſſion of the Biſſextile once it; 
a hundred years, but doth require 7 Cycles of 
28 years apeice. The firſt whereof begins with 
CB, and endethin D. The ſecond begins with: 
DC, and endeth in E. Thethird begins with 
ED, and endeth in F &c. The fuſt of theſe 
Cycles began to be in uſe 1582, in which year 
the dominical Letter according to the Julian ac-; 
count was G, but upon the fifteenth day of 
Oltober, that Year was changed to C: for the 
fifth of October being Friday and then called the 
fifteenth, the Letter A became Friday, BSatur- 
day, and C Sunday, the remaining part of the 
year, in which the Cycle of the Sun was 23, and 
the ſecond after the Billextile or leap Year, and 
{ making C, which anſwereth to the fifteenth 
year of that. Circle, to be 23, the Circle will 
end at D; and conſequently CB, which in the 
old account doth belong to the 21 year of the 
Circle, hath ever ſince been called the firſt, and 
ſo ſhall continue until the year 1709, in which the 
Biſſextile being ſuppreſſed, the next Cycle will 
begin with DCashath been ſaidalready. Under 
the firſt rank or order of Dominical Letters are 
written the years 1582 and 1600, under theſe- 
cond 1700, under the third 1800, under the 
fourth 1900 and 2000, under the fifth 2100, un» 
der the ſixth -2200 and under the ſeventh 2300 
and 2400. And again under the firſt Order 
2500, under tte ſecond 2609, under the thi 
2700 and 2$co, and fo forward as far as you 
pleaſe, 
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pleaſe, always obſerving the" ſame order, that 
the/10v Biſſextile years may till be joyned with 
the not Biſſextile immediately preceding, -/ 
* 1. And hence it appears, that the ſeven or. 
ders of Dominical Letters, are ſs many "Tables, 
ſheceſlively ſerving all furure Generations. For 
as the Order ferveth from the year 1583 
and 1600 tothe year: 1700 excluſively, and the 
ſecond Order fromthence tothe year 1800 en. 
cluſively, fo ſhall all the reſt in like manner which 
here are ſet down, and to be ſet down at pleg- 
ſare. And hence the Dominical Letter or Let- 
ters may be found for any year propounded, as 
if it were required to find the dominical Letter 
for the year 1674, becauſe the year P__ 


conta in the centenary 1600, I 

Cycle of the Sun by the Rule already givento he 
3. In the firſt order againſt the number 3, I 
hnd G for the Sunday Letter of that year, in 
like manner becauſe the year 1750 is contained 
under the Centenary 1700, the Cycle of the 
Sun being 27, Ifind inthe ſecond rank the Let- 
ter D anſwering to that Number, and that is 
we Dominical Letter for that year, and ſo ofthe 


3. Again for as much as the fifth Order is the 
ſame with that Table, which ſerves for the old 
account , therefore that order will ſerve the 
turn for eyer where that Calendar is in uſe, and 
ſothis laſt will be of perpetual uſe to both the 
Calendars. 

4: Now then to find the time in which the 
Feaſt of Eaſter is to be obſerved, there is but little 
to be added tothat which hath been already ſaid 
concerning the Julian Calendar, For $he a 
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<al Limits are the ſame in both, the differences 


is only in the Epadts,) which bete ate: uſed iq 
ſtead of the golden Number. ©: i: ) 
5- For the terms of the Paſchal New Moons 
ae always theeighth of Marchand the fifth of 
{: but whereas there are 1 1\days within thef& 
Limits to which no. golden N is affixed, 
is Nog 

in thoſe 


there is now one day to which an 

appointed, becauſe there is no bo g 

Limits, on which in proceſs tinie.a New 
Moon _—_ And the reaſon for which 
de tmo Epatt V and XXIV are both ſet to 
thefifth of April, is firſt general, which was ſhew- 
ed before, namly that ing the ſame in g 
other Months, the 12 time 30 might be 
contracted to the Limits of the lunar Year which 
covſiſts of 3 54 days: but there isa particular rea« 
ſonalſo for it,that the Antients having penn 
that all the Paſchal lunations ſhould conſiſt of ai 
days, it was neceſſary that ſome: two of the E- 
paCts ſhould be ſet to one of theſe days'in which 
the Paſchal lunation might happen, the Epadts 
being 35innumber., And .it was thought con- 
yenient to choole the laſt day, to which the E- 
pat XXV belonging, the Epatt XXIV ſhould 
alſo be ſet; and hence by imitation it comes to 
pals, that theſe and not other Epadts are ſet to 
that day in other Months, in which two Epatts 
areto be ſet to the ſame days. 

6. The uſe of theſe Epatts in finding the Feaſt 
of Eafter , is the ſame with that which hath 
been ſhewed concerning the golden Numbers. 
For the Epatt and the Sunday Letter for that 
year propounded being given, the Feaſt of Eſter 
may be found in the Calendar after the 

MANnner, 
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manner. Thus in the year 1674, the 
and therefore 


Epatt is 
mare 
0 to 

whichthe 
March 2.5, 


lay following is 
ich is the day on the Feaſt of 
Eaſter isobſerved. 
| Oo mat_irnedne nag bnd 
[repens api be ms to ſhew the feaſt of 
Eafter and the other moveable Feaſts for ever,in 
which there is no other difference, fave only that 
the Epatts as they are in this new Calendar, are 
_ to be uſed as the golden Numbers are, which 
ſtand in the old Calendar. Anda Table having 
the golden Numbers of the old Calendar fet in 
one Column, and the EpaCts as they are in the 
new Calendar ſet in another, will indifferently 
ſhew the movable Feaſts in both accounts, as in 
the Year 1674, the golden Number is 3 and 
the Sunday Letter .according to the Jultan ac- 
count is D, according tothe Gregorian G, and 
the EpaCt 23, and therefore according to this 
Tableour Exfter is April 19, and the other, to 
wit, the Gregorian, is March 25. Thelike may 
be done for any other year paſt or to come. 


CHAP. VI 
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CHAP VE 96. Þ -- 


How to reduet Sexagenary  numbeyt into Devinaly % 


as & I'd » ILL 


and the Contrary; þ 


Very Cirete hath antiently, and is-yet ge ar] 


_— ſuppoſed to be divided into' $6646 
grees, degree ipto 66 Miinites,” ec Mi- 
nute into '60 Seconds, and ( forwatd as farts 
need, ſhall require. | But this partirien/18' {ine 

what troubleſtom in Addition and Su 
much more in Multiplication atd Diviſion; an 

the Tableshitherro contrived to eaſe that iay- 


ner of computation, do ſtarce fſuffici Þe! 
form the work, for which they are ron fe 
And alrhough the Canon publiſhed by the leats 
ned H. Gellib»ard, in which the Diviſion 6 
Gircle. into+ $60 degrees is tgtained, burleve 
degree is'divided into 100 parts, 1s migef Vt 
ter than the old-Sexagenary Canon, ye 
are of opinton,-that if the Anticnts had Uiy 
the- whole-circle into 100 of -1600 parts;” 
would have proyed much better” then either $ 
only they 'think Cuſtome ſach a Tyratnit; 'th 
the alteration of it now” will not be'perhaps fg 
advantagions 4 leaving them therefore to joy 
their own opinions, they-will not I hope be of- 
fended if. others: de. of another mind: for their 
lakes therefore, that do rather like the Deci- 
mal way of ralculation; Having made a Canon 


of artificial Signs and Tangents for the deprees * 


and of a Circle divided into 109 parts, 
| ſhalthere alſo ſhew you, how to reduce fexa- 
genary Numbers into: TY and the: contra* 

A a Jy 
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he 0 OY PO. , 
2. parts OL a* e conſiſting of 365 
may be reduced into the parts of a cir. 
cle. divided inte, 100. degrees or parts, by the 
rule of Three in this niannex, 


AQ 


_*, But if the ſexagenary degrees have Minutes 
I arg you muſt reduce 
whole Circle as as the yarts propoun- 
ded into the leaſt Denomination, and ſo proceed 
according to the rule given. ' | 
_. Example. Let it be-required toconvert 125 
degrees of the Sexagenary Circle, into theix 
correſpondent pants ini the Decimal. 1 fay, as 
360! is £0 100, 10 Is 125 tO 34, 722222, 6. 
thar is, 34 degrees and 7222722 Parts. _.. 

: 2-,Example. the Decimal at. 23S de- 
47 Minuges- be required, In a whole Civ 
cle there are 21600 Minutes, .and.m 239 des 

ecs, there are 14280 Minutes, — 
bring added the ſum is 143 27. | Now | lay 
if 21600, give 100, what ſhall. 24325. ' The 
Aaſw. 18 66,3287 &c. In like manner if it were 
required to convert the Hours and Minutesof 

Day into decimal Parts, ſay rhus; if 24 Hours 
ins 100, what ſhall any other numberof Houts 
give. ,. Thus if the Decimal of-+8$ hours were 
required, the anſwer would be 75, andthe De- 
cimal aufwering to 36 Hours '30 Minutes is 


GS, 75. | | 
if it. be requiretl to conyert the Decimal 
Parts of a Circle jatd its correſpondent Parts 
18- Sexagenary., 'The proportion is 3 48. 100 18 
£0 


_—_— ac. 


fo Tftroniomp; 933 
to the Decimal given, fo is-366 to the Sexiige. 
ES ew hom 
ple. - Ler the imal given be $44 
722222, if you multiply this Number given by 
— Joon will Wo 249999992, that i 
off 7 Fignres, 124 degrees and 9999992 
partsof a degree. If Minutes be required. hel 
tiplty the Decimal parts by 60, and from the 
product cnt offas many Figures, as were itt the 
Decimal parts given, the relt Halt be the Mi- 
tutes deſired. ; 
— to __ = Loney I have here exhi- 
ited two Tables, the one for cotvertinng fex- 
agenary -and Minutes into | 
and the contrary. The other for c I 
Hours and Minates into DecirhaF, aid the-con- 
trary. The uſe of which Tables 1 will explain 
by example. Os 
" Let it derequired toconvert 25$ degrees 44%, 
4 into the parts of a Circle dee divis 


The Table for this purpoſe doth confiſt-of 
two Leaves, the firſt Leaf is divided imo 21 
Columns, of which the 1. 3. 5. 7. 9. 11; 
r34. 15. 19. 19 doth contain the degrees in a 

Circle, the 2. 4. 6. $. 10. 12. 14. 
16. 1$ and 20 doth contain the degrees of # 
Circle Decimally diyided, anſwering tothe for- 
ter, and the laſt Column doth contain theDe- 
cimal parts, to be annexed to the Decimal de- 
grees. Thus the Decimal degrees anfweringto 
26 Sexagenary are 7, and the parts in the aff 
Colummn 'are 22222222 and therefore the de- 
grees and parts anſwering to 26 Sexagenary de- 
grery are 7. 22242222. 
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In like manner the Decimal of 62 
17. 22222222. 'And the Decimal of 258 de- 
grecs, 34'« 474 is thus found. 


The Decimalof 258degreesis - 51.66666666 

The Decimal of 34 Minntes is  .15747040 

TheDecimal of 47 ſeconds is 00362652 

Their Sum .  m182776358 

' .' s the Decimal of 258 degrees, 34'. 47" as 
wasrequired. 


ln like mauner the Decimal of any Hours and 
Minutes may be found by the Table for that 


purpoſe. = | | 
Example. Let the Decimal of - Hours 20 


be required. 


The Decimal anſwering to 7h. is 29.16666667 
The Decimal of 28 Minutes is -- 1.94444444 


— —O— 


The Sum | 3111111111 
is the Decimal Sought. 


To find the degrees and Minutes in a ſexage- 
nary Circle, anſwering to the degrees and parts 
of aCircle Decirally Þrided, is but the contra- 
Ty work. ; | 

As if it were required to find the Degrees and 
minutes anſwering to this decimal 71.027763 P, 
the Degrees or Integers being, ſought in 
2. 4- 6 or 8 Columns &c.. of tne-ficſt, Leaf of 
that Table, right againſt 91. Lind 256 andin; 
the laſt Column theſe parts 11111111, which 
being leſs than the Decimal given, 1 proceed 


— 3 — m— — Sea = 
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4+ till 1 come to666666-, which being the nea- 


reſt to my number given] find againſt theſe parts 
under 71, Degrees 258, fo then 258 are thede- 
grees anſwering to the Decimal given and, 


To find the Minutes , 

and Seconds from 71-92776359 
I Subſtraft the num- 

ber in the Table F 71-66666667 
The remainer is 16109692 
which being Sought in the | 
next Leaf under the title 11747640 


Minutes, the- next leaf is 


And the Minutes 34, and 
- this number being SubtraCted 09362652 
the remainer 1s 


Which isthe Decimal of 47 ſeconds, and fo 
the degrees and Minutes anſwering to the De- 
cimal given are 2583 degrees 34' and 47”, the 
like may be done for any other. 


er, Y CCS 
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CH AP. 'VIIL 
Of the difference of  Meridians, 


| Þ Cake: in the firſt part ſhewed how the pla- 
ces of the Planets in the Zodiack may be 
found by, obſervation, and how to reduce the 
time of an ob{ervation made in one Country, to 
the correſpondent time in another, as to the 
day of the Month, by conſidering the ſeveral 

Aa 3 meaſures 
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macaſures - the year in wound yp there 
js yet onething wanting, which is, by an obſer. 
af 11 nels Þ Planers place in 0 Country 
to find when the Planet is in that place in refe- 
rence to another ; as ſuppoſe the © by obſerya- 
tion was found at Uramburgeto be inY. 29. 12, 
14”. March the fourteenth 1583 at what time 
was the Sun in the ſame place at London? Tore- 
folvethis and the like queſtions, the Longitude 
of places from ſome certain Meridian muſt be 
known; to which purpoſe I have here exhibi- 
ted a Table ſhewing the difterence of Meridiang 
in Hours and Mites, of moſt of the eminent 
Places in England from the City of London, and 
of ſome places beyond the Seas alſv, The uſe 
whereof 1s cither ro reduce the tume given under 
the Meridian of London to ſome other Meridi- 
an, or the time given in ſome other Meridian to 
the Meridian of London. 

1. {f jt be required to reduce the time given 
under the Meridian of London to ſome other 
Merjdiao, ſeek the place deſired in the Catalogue, 
and the difference of time there found, either 
add to or ſubtratt from the times given at Lon- 
don, according as the Titles of Addition or Sub- 
traftion ſhew, ſo will the time be reduced tothe 
Meridian of the other place as was required. 
Example. The ſame place at London was inthe 
firſt Point oſs, 6 Hours P.24. and it isrequired 
to reduce the ſame tothe Meridian of rn | 
I therefore ſeek in Vrniburg inthe Catalogue 0 
places, againſt which1 find 5o' with the Lettzr 
A annexed, therefore I conclude, that the Sun 
was that day at Vranbarg in the firſt point of s, 

'6 Hours 50'. P, M4. If 
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. 2. Ifthe time given beunder ſome other Me- 
ridian, and it be requiredto rednoe the ſaneto 
the Meridian of London, you muſt ſeek rhe 

given in the Catalogue, and the difference of 
timethere found, contrary to the Title is to be 
added or fubtratted from the time there gi. 
yen. | | 1A 
Example. Suppole the place of the Sun. had 
beenat Uraniburg, at 6 Hours 5o', P, MM. and 
I would _ e lame to _ A Lon- 
dn; againſt Uranibure as before go 
therefore contrary to the Title I Subtra&t 
and the remainder 6 Hours is the time of the 
Suns place in the Meridian of Londen, 


—_— 
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CHAP. IX. 
Of the Theory of t'he Sur's or Earth's Motion. 


nns part of this Treatiſe we have ſpok. 
en of the primary Motion of the Planets 
and Stars, as they are wheeled about in their di 
urnal motion from Eaſt to Weſt, but here we 
are to ſhew their own proper motions in their 
ſeveral Orbs from Weſt to Eaſt, which wecall 
their ſecond motions. 

1. And theſe Orbs are ſuppoſed to be Ellip- 
tical, as the ingenious Repler, by the help of 
Tyche's accurate obſeryations, hath dem 
ted in the Motions of Mars and Mercury, and 
may therefore be conceived to bethe Figure in 
which the reſt do move. 

2. Here then weare to conſider what an El- 
lpſis is, how it may be drawn, and by what Me- 

Aa 4 thod 
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thod the motions of the 'Planers-arcording to - 
that Figure may be.compured. 1 
_ t an Ellipſis is Apollonins Pergens in 
Conicit,. Clandius Mydorgius and others have well 
defined and explained, -but herel think ir ſuffici. 
ent to'tell the Reader, that it is a long Circle, 
or a circular Line drawn within or without along 
ate ; or a circular Line drawn between two 
Circles of difterent Diameters. | 
-*»=4 The nſual and Mechanical way of drawin 
this Elipſss is thus; firſt draw alineto that leng 
which you would have the greateſt Diameter to 
be, as the Line AP in Figure 8, and from the 
middle ofthis Line at X, ſctoftwith your com- 
paſſes the Equal diſtance X M and 'X #. 

5. Then take a piece of thred of the ſame 
length with the Diameter AP and faſten one 
end thereof in the point A and the other in 
the point #, and. with your Pen extend the 
thred thus faſtened to the point A, and from 
thence towards P keeping the thread ſtiff upon 
your Pen, draw-a line from A by B to P, the 
line ſadrawn ſhall be half an Elipſis, and inlike 
manner you may draw the other half from P by 
Dro 4. I which becauſe the whole thred 1s 
Equal to the Diameter AP. therefore the twa 
Lines made by thred in drawing of the Eltpſis, 
mult in every point ofthe ſai4 Elpſis be alloe- 

val to the ſame Diameter 4P. They that de- 
ire ademonſtration thcreof geometrically, may 
conſult Apollamus Pergens , Claudins O07 C1MS 
or others, 1n their treatiſes of Conical Sections, 
this is ſufficient for our preſent purpoſe, and 
from the equality of theſ: two Lines with the 
Diameter, a brief Method of calculation - the 
: Planxts 


- 


WH 4 = _ 


4+ 03 IS 


hk 7 03 OY 7 wt 05. o- O02 OY 


to Alſfonoms. — 239 
Planets place in an Eilipſes, is this Demonſt! 
ted by Dr. Ward now Biſhopof Salſpary, - - 
6. In this Ellipſis H denotes the place of the 
Sons Center, to which the true motion of the 
Planet is referred, M the other Focus whereun- 
tothe equal or middle motion is numbred, A 
the Aphelion where the Planet is fartheſt diſtant 
from the Sun and ſloweſt in motion, P the Pe- 
ribelion where the Planet is neareſt the Sun and 
ſloweſt in motion. In the points A and P the 
Line of the mean and true motion do conyene, 
and therefore in either of theſe places the Pla- 
net is from P inzquality, but inall other points 
the meapand true motion differ, and in D and 
C is the greateſt elliprick Xquation. | od 
$. Now ſippoſe the Planet in B; the lineof 
the middle motion according to this Figure is 
MB, the line of the true motion HB. The 
mean Anomaly 4A MB, The Eliptick i- 
on or Profthaphereſis MB H, which in this 
ple ſabtrafted from AM B, the remainer AHB 
sthe true Anomaly. And here note thatinthe 
nght lined Triangle MB H, the fide MH is al-- 
ways the ſame, being the diſtance of the Foes, 
the other two ſides MB and HB aretogether- 
equal to AP. Now then if you continue the ſide 
MB till BE be equal to B H and draw the 
line HE, in the right lined Triangle ME FH, 
we have given ME= AD and MH with the 
Angle EMH, to find the Angles MEH and 
MHE which in this caſe are equal, becauſe 
E B==B H by ContraCtion, and therefore the 
double of BEHor BHE = MB H, which is 
the Angle required. 
And that which yet remaineth to be c_—_ 


$60 Bet Jutzoduetion 
the finding the place of the Apbelior, the true 
or 


Excentricity of the umbhili pvints 
and the ſtating of he Planets male Ton Pain 
CHAP. X. 


Of the finding of the Suns Apogeon, quantity 
Excentricity end middle motion, | i 


He place of the Suns Apogeor and quantity 
T of Excentricity may from the obſeryati. 


ons of our. countrey man Mr. Edward Wright 
be obtained in this manner, m the years 1596, 
and 1497, the Suns entrance into Y* and = and 
ito the midſt ofs. &. wy and = were as in 
the Table following expreſſed. 


1596 1597 

D. H. M. D. H. M. 
January.—— 25.00.07 24-05-54 YJ & 15 
March. — 9.18.43 | 10-00.37 ©,” 2 
April. ——24-21-47 24-03-54 I. 1g 
Tuly. ——28.01.43 23.09.56 Ne. 15 
September, == 12.13.48 12-19-15 | *. © 
Oltober.—277.15.23 J C 27-21-50 J MW. 15 


And hence the Suns continuance in the Nor- 
thern Semicircle from Y to= inthe year 1596 
being Leap year, wasthus found. 


to Ifirayomp- © 


"5 
From the 1. of January | 
to © Entrance =, [ 256.1348, 


From the 1. of Fun to© Entrance Y 69.18.43 


Their difference. 1$6.19.6g 


In the year 1597 from the 1 of January to 
the time of the © Entrance into =. 255.19.1g 
To the © entrance into Y. SHOR37 
Their difterence 1s 186.18. | 


And the difference of the Suns continuance j 
theſe Arks inthe year 1 596 and 159718 27/, 
therefore the mean time of his congjnuance 
thoſe Arks isdays 186.hours 18. minutes 51.ſe- 
conds 30. And by conſequence his continuance 
in the Southern Semicircle that is from= to Y 
A x days. 11 hours, 8 minutes and 30 ſe» 
con 


Inlike manner intheyear 1596 between his 
entrance into & 15. and Mk 15, there are days 
1385.17.36 

And inthe year 1597 thereare days 185.17,56 


And to find the middle motionanſwering to 
7a 186. hours 18. Minutes 51. ſeconds 39 
ay. 
As 365 days, 6 hours, the length of the 
Julian, year isto 360, thedegrees in a Circle. 
So is 186 days, 18 hours, 51'. 30' to 184 
degrees. 03'. 56". 
In like manner the mean motion anſwering 
to 


to 185 days, 179% 46" is 183 degrees, 02/, 09." 


motion from Y to = 1$0. o0. co 
dg le motion - | 184. 03. 56 

elr Sum 364. 03. 56 
Balf Sum is the Arch. SME 182, ol, 58 


ln 1596 from 15 = to 15 © there are days 
135, bourso1, minutes 36, In 1597, days 135. 
$ 4. 02'. : 

- And the mean motion anſwering thereunto is, 
1824 20, 36", 


ent motion from 155 to 15, 180, 
e motion 185, 17. 56. 131.04. 53 
If Sum is 133. 32.26 


 From1g = to 15 9 Days. 185, 04% 02' 


A motion - = 
Middle motion 192. 30. 36 
Half Sum 181. 15. 18 


Now then in Fig. from PGC. 181. 32.26 
deduft N'K D 180, the Remainer is DC NP. 
1-32.26. Therefore DC or NP. 46. 13, whoſe 
Sineis H A. 

And from XYPG. 181. 15. 18 deduft TNX 
180, the Remainer is KG TX r:. 15. 18. 
—_ KG or TX 37. 39 , Whole Sine 1s 


CH +. 
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0W. 
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: \, . 
' to Ififonomy. 


| | ah) 2 m1 4 
Now then to find the Apogzon. ''/ 5: 
HY 10 =" 
As HA 46'-13” - | i ig.12841105 
To Rad. So HR:37'.39" ,? 15- 03943203 


ToTay. HAR: 39% 10-04" iy. 91097097 
6AM. ' 45 | , 


Apogaon - 1955s 49» $6: 3 
” > c:1 7 i576 + 
Hence to find the excentricity AR. 
As the Sine H AR. 39. 10.04 » 80043756 
ToRad. SO HR. 37.39 15- 03943202 
ToRA. 1733-99 5- 23904446 
| Or thus, | 

In the Triangle ARy we have given Ay. and 
Ky. | 
A Ay. 27-39 5: 03943202 
ToRad. SoRy. 46.13 « 15. 12851105 
ToTn.R Ay. 50.49, 56 10. 08902903 
P AS. 45: 


Apogeon 95 deg. 49. 56".as before. 


Then for the Excentricity RA 
AstheSine of R Ay. 50.49.56 -- 9. 88945938 
ls to Ry. 46'. 13 5- 12851105 


013 Radine, TO RA, 1734. 01' 5.23905167 
And this agrexth with the excunrclys ied 


| 


es, as our own, in his Afron. Inſtaxy. 
- doth find it to be 1988 or 1994. Tis 
work by both obſervations as followeth. 
\2z- And firſt in the time of- Prolemy, Ami 
Chriſti 139 by comparing many obſervations to- 
gether, he ſets down for the meaſure neareſt 
truth, the interval between the vernal Equinox 
and the Tropick of Cancer to be days 93. houry 
23- and minutes 04. And from the Vernal to 
the Autumndl Equinox, days 186. hours 13. 
and minotes 5, = ITY 


, D. 
The apparent motion fromy to S 90.36.60 
Middle motion for 93% 23% 3'., is 92.36-42 


The half Sum is G P 91.18.21 
Apparent motion from Y to = 1 80,00008 
Middle motion for 186% 1 3 5". is -183.52.03 
The half Sumis GEX © 1815668 
The half of GEX is GE. ' go5841 
And GP leſs GE is 00.20.40 


Whoſe Sum is AC 59146- 


Again from GEK 181. 56. 02. dedudt the 
Semicircle FED 189. theremainer is the ſumm 
DX and FG. 1. 56. 2. and therefore DK==F6G, 
FY. or”. whole fign is BC. 168759. L is the 
place of the Apbelron, and AB the Fecentricity 

Now theninthe Triangle 4BG. it the Fig- 
6 ve have given the two lides AC and BC, To 
fad'the Angle B.4G aud this ypornnls 20 

Of 


Tc a ca ca 4 


SS SOV a2 09 


For which the 


Wox* We” $4 | 
proportions are. 22 .D - «1 
Asthe fide AC: 59146 3 x4 477195 3 
ktothe Radius. © - $00060808k 
$ isthe ſide BC'163755 - > 1 9.24425, 66 
To Tang. BAC! 90. 41. 10 -* 1645533! 


Secondly for AB. 


ksthe Sine of BAC. 70. 41./ 10. 9/97484743 
kto the fide AB. 168755, 2372 5665 
$0 is:the Radius. ©) 

To the Hypot. 48. 1788. 10.-:- 5$.44241+r3 


Therefore the Aphelion atthar time was in It 
19.41+ 1O. gom—e—reegn ved 
3. in Amo Chriſti 16 52 
> ra pp to be as followeth. . ” 


April. 24. hours. 10. > Wo Bd 
Oltober. 27. hours. 7. 10" M. 15 
Janary. 24. hours.-11.20 &. Tg 
Faly, 24; hours. 16.30, &% '''rg 


Hence it appeareth that the Sun. is-renning 
through one Semicircle of the Ecliptick, that is 
from 15 to Mrs. 185 days 21 hoursand 10f, 
And through the other Semicircle from = t5 
to 15, days 184. hours 5, therefore the Snits 
mean motion, according to- the praftice in the 
laſt example, from & 15 to'® 15 is 181. 30.26, 
and from = 15 to.& 15. 181. 16. 30. 

' Nowthen inFig, 7. if we ſubtraft the ſemi- 
aircle of the Orb KAMH. 180. from WPF 181, 
36. 26. the remainer isthe AONEFUINEn 
; 1*3 
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1.36. 26, the. Sine of half thereof ,48', 13" is6 
qual to AC: 140252. 

- Again the mean motion of the Sun in his Orb 
from= 15 £05 15 is the Arch SKP. 181. 16. 
30. whoſe exceſs above the Semicircle being bi. 
Teted is 38.:15. whoſe Sine CB.3 11345... | now 
'then in the Triangle ABC to find the Angle 
BAC, the proportion 1s. 


As the ſide AC.-14c2 52 5:146909g06 
Isto the Radins. 10.00000000 
So is the Side CB 111345 5-04667072 


To Tang. BAC: 38. 36. 21, 9y.89966166 


- Which being deduted ont of the Angle. 6 
AQ. 45 it kayeth the Angle 63 AL6. 33: 39. 
the place of the. © Apheton ſought, and this ts 
the quantity which we retain. 


Aad' for the excentricity B C. 
As the Sum of B AC. 38, 26.21 970356702 


Is to the Radins. 1000000409 
So is the ſide BC 111345 5.0466 7072 
-Tothe Hypot. AB. 179103 5-25310379 


Sothen Auno Chriſti. 16 52. Apheli 96.3339 
Anno Chriſti. 13g. the  Aphelion 70.41.40 
Their differen: e is 25+52-29 

And the difterence of time is 1513. zulian 
Years, 


Hence to find the motion of the Aphelion for 
2. years, lay l,if 1513 years give25.52.29,what 
Wall one year, give, and the, apſWer is a4: ol; 
"F ok 


_—_ 2” WY - 


bi”. 33”; 58%. 447. thats in Decimal num- 
bers. 003 IH T. VIE: and, 5, 

And the motibii for. i651 yeats: 5. $4298, 
42058862, which being degree fromthe Diſcs 
of the Aphelion Anno Chriſti. 1652—26.82245- 
3703703. The 'remainer, ,viz, 18. 97946. 
9494841 is the place thereof in the beginning 
of the Chriſtian «ra, which being reduced is, 
68 deg. 19. min. 33. ec. 586. thirds. bo 

4. The Earths middle motion, lion.and 
Excentricity being thus found, we willmow ſhew 
how rhe ſame may be ſtated to aty particular 
time deſired, and this muſt be done by help of 
the Sun or Earths place taken by obſervation. 
la the 198 year then from the death of Alexar- 
dr, Mechir the 27 at 11 hours P. M. Hippar- 
c: fouftdd in the Meridian of Alexand. that 
the Sun entered Y* ©. the which Vernal Equinox 
lappened in the Meridian of London corprdiag 
to Mr. Wings computation at 9 hours 14, 
the Suns Aphetion then may thus be found, 

The motion ofthe Aphelion for one year, was 
before found to be. 0.00475-04447-055 5-there- 
fore the motion theteof for one day is 0.20001., 
501491722, The Chriſtian «ra began in the 
4713 year compleat of the Julian Period, in 
which there are days 1721423, The «fra A 
kxandri began - November the twelfth, in rhe 
year 4390 of the Julian Perlod, . in which there 
ae 1603397. days, And from the death of A. 
lexender to the 27 of Mechir 178, there are days 
64781, therefore from the beginning of the 
Julian Period, to the 193 year of the «fra A4-. 
lexandri, there are- days 1668178, which being 
dedufted from the days if the Chriltiari e&7r9, 

B b 1721423, 
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1721423, the remainer is 53245, the number 
of days ber ween the 178, year. akter =_—_ 
of Alx-nier, Mechir 27, and the begianing 0 
the Chriſtian 'F. i 

Or thus. From the »£74. Alexandri to the 


era Chriſti there are 323 Julian years, and 51 + 


days, that is 118026 days. And from the Ars 
Alexandri to the time of the obſeryation,there 
are 64781 days, which being deduted from 
the former, the remainer is 53245 as before. 
Now then if you multiply the motion of the 4 
pheLon for one day, viz. 9.00001, 301491 by 
$3245, the product is 9.69297492 55665, W 
being deducted from the place of the Apbelon 
in the beginz.ing of the Chriltian e/Xra, before 
found. 18.97946. 9494341. the remainer 18. 
23649, 0239176 is the place of the Aphelionat 
the time of the obſervation, that is in Sexage- 
nary numbers. deg. 65. 49. 53" : 

5+ The place of the Aphelion at the time of 
the obſervation being thus found to be deg, 65. 
47. 53%, The Suns mean Longitude at that 
time, may be thus computed. 

In Fig. 8. In the Triangle EMH we have gi- 
yen the fide ME 205000, the ſide MH 3 76,the 
double excentricity before found, and the An- 
gle EMH 114. 10'. 07”. the complement of 
the Apbelion to aSemicircle, to find the Angle 
MEH, for which the propartign is, 

Asthe Summ "of the ſides, is to the difference 
of the ſides, fo is the Tangent of the halfSumm 
of the  cppote Angles, t9 the Tangeat of half 
their difference. 

The ſide ME. 200000, 
The ſide 2H 3576. 
| Z & 


R_ r.crz VF UP 


to Iffrotiamy.” © 35s 


Z. Of the ſides. 203576. Co. ar. 4.69127343 
Xx. Of theſides. Il96424- | $:2932185 
Tang. ; Z Angles. 32',54'.56. 64 -po 2 
Tang, s X Angles. 31.59.21. 

Angle MEH. 0:55.35. ' g$-7d560710 


The double whereof is the Angle MB H 
1.51.10.which being SubtraQted from 360there- 
mainer 258. o$. 50. is theeſtimare middle mo- 
tion of the Sun, from which ſubtratting the 4- 
phelion before found, 65. 49. 53+ the remain- 
er 292. 18. 57. 1s the mean Anomaly by which 
the abſolute Ecuation may be found arcording 
to the former operation. 


Z.ME-\-MH. 203576. Co. ar, 4:69127343 


X.ME-—MH. 196424 5-29321855 
Tang, 3 Anom. 56. 09. 28, 10.17359517 
Tang. 3X. 55. 12. 18. lo.1580S715 


Difter. oo. 579. 10. 


Donbled 1. 54- 20, which-added to the mid- 
dle motion before found gives the © true place 
Y. 00. 3'. 10", which exceeds the obſetvartion 
3". 10". therefore I deduCt the famie from the 
middle motion before found, and the remainer 
153. o5- 50. is-the middle motion at the time 

the dbſerration of Hipparchas, to which if 
you add the middle motion of theSun for 53245 
days, or for 323 Egyptian years 131 days, 280. 
46. 08' the Sunn, rejecting the whole Circles, 
is 278, 51. 483 the Suns mean Longitudein the 
beginning of the Chriſtian Ara. - 

6. But one obſervation is oy ſufkcient, where- 

Bb 2 | 
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y to ſtate the middle motion for any deſired 
Epecha, we will therefore-examine the fame by 
another obſervation made by Albategnias at 4- 
rata-in the year of Chriſt 882, March; 15. 
hours 22. 21. but in the Meridian of London 
at 18 hours. 58". 

The motion of the Aphelion for 881 years, 
74 days is 3.' 80606865 3737, which being 2d- 
ded to the place thereot inthe beginning of the 
Chriſtian era;the place at the time of the obſer- 
vation will be found to be 22.585533148578, 
that is reduced, Deg, $2. a1'. 40”. Andhence 
the _ according to the former operati- 
ons is Deg. 2. o1'. 16” which being deduCted 
from a whole Circle, the remainer 357% 58. 
4+ is the eſtimate middle motion at that time, 

rom which deduCting the Aphehon deg. 82. or. 
40. the remainer 275. 57- 04 is the mean ano- 
maly, and the Equation anlwering thereto is 
deg. 2. 02'. 18” which being added to the 
middle motion before found, gives the© place 
Y. oo. 01'. 02” which exceeds the obſervation 
o1'. 92". therefore deduCt the ſame from the 
middle motion before found, the remainer 3 57. 
57'- 22” is the middle motion of the © at the 
rime of the obſervation, from which CY 
the middle motion for 881 years, 74 days, 1 
hours, 58 minntes, viz. Bol. 06', 10", the re- 
mainer 277 deg. 51'. 12". is the © mean Lon- 
gitude in the beginning of the Chriſtian «£74. 


By the firſt obfervation it is deg. 298.51'. 48" 
By the ſecand 277.5112 
heir difference is 1.00,36 


IS, He 


to Iſtronomyp. 37r 
Hethat deſires the ſame to this or any other 
Epocha, to more exaCtneſs, mult take the pains 
to compare the Colleftion thereof from ſan- 
Obſervations, with one another, this is 
ſufficient to ſhew how itis to be found. Here 
therefore I will only add the meaſures ſet down 
by ſome of our own Nation, and leave it to 


the Readers choice to make uſe of that which 
pleaſeth him beſt. 


The © mean Longitude in the beginning of the 
Chriſtian [Era according to. 


Vincent Wing is go. 84. oo". 31" 
Tho, Street 1s OG 7T $5. $56 
John Flamſted is g 7 $34 39 
By our firſt Computation "Wh © 43 
By our ſecond J- TJ Fl. -13 


In the Enſuing Tables of the © mean Lon- 
gitude, we have made nſe of that meaſure gi- 
ven by Mr. Flamſted, a little pains will fit the 
Tables to any other meaſure. 


_r}ECLO———— 
Cm a. ”— 


CHAP. XL 


Of the cuantity of the Tropical and Sydzreal 
Torr, 


Te year Natural or Tropical {/ fo called 
from the Greek word Teen, ( which lig- 
nihes to turn )) becauſe the year doth ſtill turn 
or retuxn into it ſelf ) is that part of time in 
Fhich the © doth finiſh his courſe in the Zodiack 

Bb 3 * by 
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by coming to the ſame point from whence it 


2. That we may -letermine the true ti- 
ty thereof, we muſt firſt *find the time of the © 
Ingreſs into the EquinoCtial Points, about which 
there is no ſmall difference amongſt Aſtrono- 
mers, and therefore an abſolute exaftneſs is not 
to be a_—_—_ it is well that we are arrived ſo 
near the Truthas we are. Leaving it therefore 
to the ſcrutiny of after Ages, to make and com- 
pare ſundry Obſervations of the © entrance in- 
tothe Equinottial Points, it ſhall ſufhice to ſhew 
here how the quantity of the Tropical year 
may be determined, from theſe following obſer- 
vations. 

3. Albategnins, Amo Chriſti $82 obſerved 
the © entrance into the Autumnal Zquinoxat 
Aratta in Syria tobe Sept. 19. 1 hour 15'10the 
| Morning, But according to Mr. Wings cor- 

reftion 1n bis Aſtron. > Pzge 44, It was 
at 1 hour 43* in the Morning, and therefore ac. 
cording tothe © middle motion, the mean time 
of this Autumnal Zquinox was Sept. 16. 12% 
14, 25*. that is at Zondon at 8) 54". 25", 

4. Again by fundry obſervations made in the 
year 1650. the ſecond from Biſſexrile as that 
of Albategnius was, the true time of the ©in- 
greſs into = was found to be Sepe. 12. 14% 49; 
and therefore his ingreſs according to his mid- 
dle motion was Sepr. 10. 13 02. 

5- Now the interval of theſe two obſerm- 
tions is the time of 768 years, in which ſpac 
by ſnbtratting the 1-ſſer from the greater, | 
find an anticipation of 5 days, 9 hours, g2'. 25" 
Which divided. by 768 giveth in the quotient 

Io: 


to" Arotioiny: © 7 

10'. 55". 35” Which being ſubtracted for a5 

days, 6 bours, od ey ob nr Jettah year, 

the true quattiry of rhe Tropical year be 

265 days, gy hours, 49". 04% 21". 'y 

other obſervations have found ir fome- 

whar leſs, orr worthy counttyman Mr. Edvard 
wy takes it to be 365% 5 honrs. 42. 

. Toh Planted, 5 25'. Mr. . Street 
zk. 49'. 01. taking thereforethe Tropical year 
to conſiſt of 365 days, 5 hours, 49 Minutes, 
the Surts mean motion for orie day is o deg. 59", 
$". 16", 43% 47% 21% 2g 23%Þor inde. 
cittial Numbers, the whole Circle beitrg divi- 
ded itits to5 degrees, the & daily motion is &; 
17379. 08648. 11993. 

6. The Svdereal or Starty year is fornd from 
the Solar by adding the Annaat Motion of the 
eighth Orb or preceſſion of the Equinottial 
Points thereunto , that preceſſion being .firlt 
converted into time. 

7. Now the thotion of the fixed Stars is fonad 
to be about 55”. in ayears time, as Mr. Ws; 
hath colle&ted from the ſeveral obfervations vb 
Timocharis, Hipparchus, Tycho and others; and. 
to ſhew the manner of this Colleftion, Iwilt 
mention onely two, one in the time of Timo- 
charis, and another inthe time of Tycho. 

8. Timocharis then as Prolemy hath it in his 
Almagiſt , fets down the Virgins Spike more 
northwardly than the Zquinoctial, 1 deg. 24". 
© the time of this obſervation is ſappoſed to be 
about 291 years before Chriſt, the Latitude 
1 deg. 59' South, and therefore the place of 
the Star was in WM, 21% 59'. And by the -ob- 
cryation of Tycho 1691 current, it was in = 

Bb 4 15, 
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18. 16', and therefore the motion i 1n one year 


1 21% 43" 47% 18m. zo'il. 1 35% = 
in decimal Numbers, the motion for a year is 
00385. 80246. g1 358. The motion for a day, 
©0001. 05626. 9593 z8, X 

| _ the _ in which the Sun moveth 


17”. 28", therefore the oo « 
He Fyderes dereal year is 6ciams, 6 houry, g'. 1 
28" And he Suns mean motion for a "ls xf 
g”, ig” 43% 47" 21% 29 23, conyerted 
into time is 00. 03'. 56". 23", 18k 55" gi). 
23%. g-piil. which being added to the Equinotti 
al day, 24 hours, giveth the mean ſolar day, 24 
_ 6". 33". 18": 55. 9. 23. $7 
ay} ot the ily motion oft the fixed Stars, 
No converted into time is. 327% 51% 15% 
9%: 14. 24's and therefore the Zquinodtial 
Gay being 24 hours, the ſydercal day is 24 hours, 
| 09". oof! 32 5 1 

wy Hence tofind the preceſionof the Equi- 
nottial Points, or Longitude of any fixed Star, 
you muſt add or ſubtratt the motion thereof, 
from the time of the obſeryation, to the time 
given, to or from the place given by obſervation, 
and you have your deſire. 

Example. The place of the firſt Star in A- 
ries found by T yebo | in the year 1601 current, 
was in Y. 2754 35. ao. and | would know the 
Place thereof in the beginning of the Chriſtian 


Era. 


—— 


The 


= 


| to-Iſtronoiny- 
oo eo TD 
Which being deducted from L4 
the place found by obſery. I» #75 08 
The remainer. ; ' $-231.40 


is the place thereof in the beginning of the 
Chriſtian ere. 


12. Having thus found the © middle moti- 
on, the motion of the Aphehon and fixed Stars, 
with their places, in the beginning of the Chri- 
ſtian «Ara; we will now ſet down the num- 
bers here exhibited Aa Cbrifti, Mr. Wing 
from the like obſervations, takes the © motion 
to be as followeth. 


The © mean Longitude 0.3.00.31 

Place of Aphekion 2.8.20.03 

Anomaly c6.29.40.28 
The which in decimal Numbers are 

=. na Lenghals THI 19 

of the | 13.98171.29629 

The Anomaly 58.24289.56790 


The mean motions for one year. 


The © mean Longitude 99.93 364-37563-34 
The Aphelion 00.004 75-04447.05 
The © mean Anomaly 9g9.92889.33116.29 


The © mean motions for one day. 


, = " 


The © mean Longitude _ c9.27379.08048, 1; 
The Aphelion 00.00001:30149. 17 
The mean Anomaly 80:11 7%. 2180854 


And according to theſe meaſures are the Ta. 


bles made ſhewing the © mean e and 
Anomaly, for Years, Months, $ and 
Hours. 


_ I —_—F. a _— FE IO" "COS —_ A  I—_ 


CHAP. XII. 
The Smit mean mutions otherwiſe ſtated. 


Ome there are in our preſent age, that will 
not allow the Aphelion to have arty fitotion, 
or alteration, but what runny from the mo. 
tionof tie fixed Stars, which as hath been 
ſhewed, do move 50 ſecondsin a year, and hence 
the place of the firſt Star in Aries, in the begin- 
ningof the Chriſtian «Are was found to be Y. 
5-23 40. 

Now then, if from the place of the Apbelion 
Am Chriſti. 1652 as was ſhewed if: the fenth 
Chaprer, de. 96. 33'. 39. we deduft the mo- 
tion of the Stars for that tinte. 28. 15, 
12, theremainer 68. 14. 27 is the conſtant place 
of the Aphetion;, but Mr. Srreer if! his Aftrone- 
mia Carolina Page 23, makes the conſtant place 
ofthe Aphelion to be 684 20.06, and the©ex- 

1932. 

And from the. obſervation of Tyrhy 1590 
March the eleventh. in the Meridjan of U- 
raniburg, - but” reduced to the Meridian of 
London. March the tenth, hour 23, 2'. He 
determines 


ot 


450 


determines the .Earths oiean Anomaly this? | 


The place of the Sun obſerved »Y. o. 33.19, 


The preceſſion of Xquinox O:27«27.22 
The Earths Sydereal Longitude $93.95; 57 
The place of the Aphelon Subtract $8.08.26.00 
The Earths true Anomaly 8.24-45-57 
X quation Subtract 1.58.47 
Theremainer is the 
Eſtimate M. Anom. $.22-4%1e 
Aquation anſwering thereto add. 1.53.25 
The Earths true Anomaly 3.24.45.37 
The place of the Aphelion 8.08.20.00 
Preceſſion of the Xquinox 0.27.29.22 
Place of the Sun Y.00.32:58 
But the place by obſervation Y.00.33-19 
The difference 1s p 001-00 1.20 
Which being adde 
tothe mean Anom. | 8.22.47.10 
The mean Anomaly 1s $.22.47.50 
The abſolute Xquation 1.58/27 
The true Anomaly 8.24-45-57 
Agrceing with obſervation. 7 


And ſo the mean Anomaly «rs Chrifti is 6; 


23. 19- 56. But Mr. Flawſted — 
whoſe meaſure the enſuing Tables are conape 

ſed, takes the mean Anomaly eAraChrifts. tbe 
6. 24. 07. 091. The place of the | 
tobe 8, 08, 23. 50. Andſo thePraceſlionot 
the Equinox and Apbelien in the png 


_ 


L 
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_ the Chriſtian er. 8, 13. 47. 36. in. decimal 


Numbers. 
fra Chriſti, 
The Suns mean Anomaly 56.69976-35185 
TheSuns Apogeon and Prec, Eq.20.49768.51851 
The © mean motions for one Tea 


The © mean Longitude 99.93364-37563-34 
The Preceſſion of Faquin. .o0385.30246.91 
The © mean Anomal. o9-p2976.5721649 


The © mean Motions for one Day, 


The © mean Longitude 00.27379.08048.11 
The Przceſſion of Xqui. 00.00001.05699.30 
The © mean Anom. 00.27378.02348.81 


—Q—— —— 


CHAP, XIII, 


How to Calculate the Suns true place by either of 
the Tables of middle motion. 


V Rite out the Epocha next before the 
given time, and ſeverally under that 


ſet the motions belonging to the years, months * 


and days compleat, to the hours, ſcruples, cur- 
rent every one under his like ( only remember 
that inthe Biſſextile years after the end of Fre- 
braary the days muſt be increaſed by an unite) 
then adding all together, the ſum ſhall bethe© 
mean motion for the tune given. 

Example 


mm 


ex £2. 


- | 


l Ex ample. 

Let the given time be Amo Chriſts 1672. Fe- 
bruary 23- hours 11. 34. 54”. by the Tablesof 
he © mean Longirade and Anomaly, the num+ 

5; | dersareas fi 
| M. Longitud. M. AnomaL 
The Epochs 1660 80.67440. $3-79815 
Years 1 99-381766, 99-76526 
L January 08.4375t. 08.48711 
| Day. 23 06.29718, 06.29688 
| Hours 11 00.12548, 00125483 
34 00.50646. 00.00646 
54 00.00017. 00.00017 


95-40836. 6847951 


| By the Tables of the Suns mean Anomaly 
and preceſſion of rhe Xquinox, the numbers 


ae thele. 


f The Epocha 1669 


Years 11 
Tan 
2 | Days 23 
| Hours 11 
; 3 4 
- $54 
q 


——— 


Anomaly. Przce.Xqui. 
$3-76721. 26.90200 
99-77520. 00,04243 

8.48718. 00032 


6.2 9694- 0002 4 
0.12548. 26, 99 


.00546. 68.4 32 
«+0003 F+ —— 


© mean Anomaly 


— 


63.45382 
There 
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There is no great difference between the © 
mean Longitude and Anomaly found by the Ta. 
bles of mean Longitude and Anomaly, and that 
found by the Tables of mean Anomaly and Pre- 
ceſlion of the Aquinox. The method of finding 
the Elliptical Zquarion is the fame in both, we 
will inſtance in the latter only, in which the © 
mean Anomaly is = wap 68. 45882. And the 
preceſlion of Aquin. deg. 26. 94499- 

But becauſe there is no Canan of Sines and Tan- 
gents as yet publiſhed, ſuitable to this diviſion 
of the Circle into an 100 deg. or parts :We muſt 
firſt convert the © mean Anomaly, and prec. of 
of the Xquin, given, into the degrees and parts 
of the common Circle: And this may be done 
either into degrees and decimal parts of adegree, 
or into deg. and minutes : if it wererequired to 
bedone into degrees and minutes, the Table here 
exhibited for that purpoſe will ſerve the turn, but 
if it be required to be done into degrees and de- 
cimal parts, I judge the following method to be 
more convenient. 

Multiply the degrees and parts given by 36,the 

if you cut off one figure more towards 
the right hand than there are parts in the num- 
ber given, ſhall be the degrees and parts of the 
common Circle. 


Anomaly.68.45882 Przc.Xquinox. 26.94499 
36 30 

41075292 | 16166994 
20537646 8983497 


Anom, 246.451752 Prz.£q.97-001 o 


- 


me , . : 


And if you multiply the parts of theſe Pro- 
dutts, you will convert them into minutes. 
Otherwiſe thus. Multiply the degrees and parts 
given by 6 continually, the ſecond Produtt,if you 
cut off ane fignre more towards the right hand 
than are parts in the number given, ſhall be the 
> | degrees and parts of the common Circle. The 
third Product of the party only ſhall give minutes, 
1 | the fourth ſeconds, and ſo forward as far as you 
pleaſe. Example. | 


OO 7T + T © 


ſt 

of | ©Mean Anom.68.43882 Prec./£94.26.94499 
* 6 6 
Ne 46 Ter 
y 41075292 16166994 
o 246.44 1752 97-001 964 
ra 6 6 
ut 

bs. 27.10512 0.11784 
e 6 b 
he $-39072 70704 
«ls 


m- And thus the mean Anorm. is deg, 246. 4519742 
he Y 9227.06.The Prec. Eq. 97-201964- or og'.07”. 
Hence to find the Elliptical Equation indegrees 
ad decimal parts: InFig. 8. we havegiveniathe 
v9 | "zht lined plain Triangle E MH, the fides ME, 
6 | ©dMH and the Anzle E MH, 66.451742. the 
_— | ceſs of the mean Anomaly above a Semicircleg 
0; | fd the Angle AE 2. 


The 


702 


The ſide ME -200c00 
The ſide MH 3468 


Z cru. 203463 Co, ar: 5. 469150389 
X cru. 196532 $-29343327 
e3Z angle. 56.974 I Ru _ 74297 
e+ Yangle.5 5.557057 10.16867813 
= <4 0a the double whereof is the 
Angle MB H. 1:334084 orElliptick Zqua- 
tion fought, which being added ro'the mean A- 
nomaly and preceſſion of the Equinox, becauſe 
the Anomaly is morethan a Semicircle, the ſame 
- is the Suns true place. 


The©® mean Anomaly 246.451742 
The Przceſlion of the Aquinox 97.001964 
Elliptick Zquation 1.834084 
'T he Suns true place. 3 45-25 7790 


But becauſe the Elliptick Equation thus found 
doth not fo exaCtly agree to obſervation as is de- 
hired, Bulkaldxs in Chap. 3.0f his Book entituled 
Aſtronomie Philolaice fundamenta clarins explicata, 
Printed at Paris, 1657. ſhews how to corrett the 
{ame by an Angle __ the Focus of middle 
motion, ſubtended by the part of the ordinate 
line, intercepted between the Ellipſss arid the Cir- 
cle circumſcribing it. This Mr. Street maketh 
uſe of in his AfFronomia Carolina,and this I thought 
got amiſs to add here. 

In Fig. g..let 4 BCP DF be ſuppoſed an EL 
Lyſes, and the Circle AG P KX deſcribed uponthe 
extremes of the tranſverſe Diameter, and the Or- 
dinates K N and OB extended to G and w 

t 


__ I TS hmm |. - ey = = AA, © te tro 


firſt of Apollon: 


to Iffronoifiy,” 


Hs. 


3bp 
the Periphery ofthe Circle: then bythe 21 ofthe 


XN.GX::0B tang. OEB.OM tarig. OEM. 
And the Angle OEM—OEB=BEM=ETF; 


the variation to be deducted from the Elli 


ick 


ion ET H, the Rerhainer is the abſoluvre 


Equation TT'S inthe firſt Qu: 


ant, 


to the ſecond and third Quadrants, the variati- 
on or difference between the mean and corrected 
- Anomaly, muſt be added to the Elliptick Zcqua- 
tion, to find the true and abfolute Xquation; 

For XN.XG.QV.tang.QEV. the tormy.m. Arn. 
OR1.QER. and the Angle VEX=EC0O isthe va- 
ration, and ECO--ECH=O0CH is the abſolute 
Equation ſonght in the ſecond Quadrant. -- 

Again, XN.XG::a D,tang.4E D. a bang. aE8. 
And aEB—4E D=DEFf the variation=EFO and 
Ef0-1-EfH=OfH the ablolute Equarion-ſought 
Quadrant. 


in the third 


Laſtly, inthe fou 


maly It 1s: 


rth Q1adrant of mean Ano- 


XNAG: chart cÞ Hettange Fg. and bFe isthe 
riation : And EFH<EFy=TFy the abſolute 
Equation ſought in the fourth Quadrant: 

And to find XN the conjugate Semi-diameter, 
athe right angled Triangle ENX, we have oo 
ren, EN== AX and EX the ſemi>diſtanceof the 
umbilick points. And Mr. Br:iegs in Chap. 19. of 
lis rithm. Logar. bath ſhewed,rhat the Half Sum 
of the Logarith. of the ſum and difference of the 
Hypotenuſe, and the given lcg, ſhall he the Loga® 
nth, of che other leg. 


IE. 


| $84 * , Iu | - 
Now then E/il== AX. 1000co0 
TheLeg EX. 1734 


—_—_ >  __—__— 


Their Sam 101734 $-0074.5901 
Their difterence 98266 4-99240328 
TheZof the Logarithms, . g9-9g9985 329 
1 7Z. Logarith. XN.99983 499992664 


Now then in the former Example 'the mean 
Anomaly is 246 deg. 451741. and the exceſs a- 
bove a ſemicircle is the ang. 4ED, 66.45 1742. 
Therefore. | 


As XN: 99983 4-99992664 
Is to XG. 100000 5-Q0000000 
So is the tang. 4ED 66.451742 10.3606g857 
To the tang. aEB 66.455296 10.36077193 


4EB—e4ED-==DEf .003544 the variation, 
which being added to the Elliptick Xquation be- 
fore found, the abſolute Equation is 1.837628. 
and therefore the © true place 345-29 1 3 34. that 
IS X. 15. 17. 28. 


—————————_—_— Fo 


CHAP. XIV. 
To find the place of the fixed Stars. 


He annual motion of the fixed Stars is, as 
hath been ſhewed, 5o Seconds, hence to 

find their places at any time aſſigned, we have 
exhibited a Table of the Longitude and Latitude 
of fome of the moſt fixed Stars, from mann 
Ogn2 


"to Iftromamy. — —& 325 
logue of noble Tycho for the year of our Lord 
1600 compleat. Now then the motion of the 
fixed Stars according to our Tables beirig com- 
puted, for the difference of time between 1600 
and the time propounded, and fubtratted from 
the place in the Table, when the time given is 
before 1600, or added toirt, when the timegi 
yen is after ; the Summ or difference ſhall be t 
place deſired. The Latitude and Magnitude are 
till the ſame. 

Example. Let the given time be 15060, the 
difference of time is 1co years, and the moti- 
on of the. fixed Stars for 100 years is 0.33580. 


The place of the 1 # in Y,, 16c0 7-671 29 
Motion for 100 years ſubtract 038580 
Place required in the year 1500 7.23549 


2, Example. 


Let the time given be 1674. 
The place of the firſt Star 1n Y* 1 600 was 7.67129, 
Motion for 60 years is ©:.23148 
Motion for 14 years Is . 0.05401 

Place required mn the year 1674 compl. 7.95678 


_— 


———— 
” 


FAT 


CHAP. XV. 


Of the Theory of the Moon, and the finding the 
place of her Apogzon, quantity of excentricity 
and middle motion. 


He Moon is aſecon Planet, -n:yos. bo 
bout the Earth, as the Earth atid 
CC 3 Planetg 
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Planets do about the Sun, and ſo not only the 
Earth but the whole Syſtem of rhe Moon, is alſo 
carried about the Sun in a year. And hence, ac- 
cording to Hipparchus , there ariſes a twofold, 
but according to Tycho a three-fold Inequality 
in the Moons Motion. The firſt is Periodical 
and is to be obtained after the ſame manner, as 
was the excentrick A:quation of the Sun or 
Earth : in arder whereunto, we will firſt ſhew 
how the place of her Apogeon and excentricity 
may be found. | 

At Bononia in Jraly, whoſc Longitude is 13 
degrees Eaſtward from the Meridian of Loudon, 
Ricciolus and others obſerved the apparent times 
of the middle of three lunar Ecliples to be as fol- 
loweth. 


The firſt 1642. April the 4. at 14 hours and 4 
Minutes. 

The ſecond 1642, September 27 at 16 hours 
and 46 minutes. 

The third 1643. September ' 17 at 7 hours and 
31 Minutes. 


The equal times reduced. to the Meridian 
of London, with the places of the Sun in theſe 
three-obſervations, according to Mr. Street in 
the 25 Page of his Afronomia Carolina, are thus. 


Anno Men. D. h. |, d. 
1642. April 4. 13. 37 \ Y. 25. 6. 54 


1642. Septemb.27.15. 57 « 14+ FO. O09 
1643. Sehtemb, 17. 6. 46 » 4» 29.20 


Hence the place of the Moon-in the firſt obſer- 


yation, 


fo Iftronomp. þ 385: 
ration is in=2 25. 6'. 54. in the ſecond Y 14- 
5. 9. in the third # 4. 20. 20, Now'then 
in Fig. 10. let the Circle BHDGFE 'denote the 
Moons Equant T the Center of the Earth, the 
Semidiameters TD, TE and TF the apparent 
places of the Moon, in thefirſt, ſecondand third 
obſervations, C the Center of the Excentrick, 
CD, CE and CF the Lines of middle motion: 


From the firſt obſervation | 
to the ſecond there are C 176". 
Thetrue motion of the Moon 1s deg. 169. 43.15” 
The motion of the Apogeon ſubtraCt 19. 37. 07 


The motion of the true 


Anomaly is thearch DE 150. 06. 08 
The motion of the JF) 
mean Anomaly DCE > _ 


From the firſt obſervation ' 
to the third, there are F $30 17) 9. 
The true motion of 
the Moon is degrees 
The motion of the 4 
Apogeon ſubtraCt LIP B2t > 


159, 13+ 26 


388- 


An Jntrodyurtion 
The motion of the true Ane- 7 as 
maly 1s the Arch DF . v3 34 
The motion of the mean p 


from the Arth DFE, the re- 
mainer is the Arch FE 


And deducting, the Arch DGF 

FO. ©0. 14 
And deduCting the Angle DCF 

46. 55- 43 


from the Angle DCE, the re- 
mainer is the Angle FCE 


Suppoſe 10. 00000000 the Logarithm of 
DC, continue FC to H, and with the other 
right Lines compleat the Diagram. it 

1. In the Triangle DCH we have given the 
Angle DCH 86. 13. 15. the com t of | 
DCF 93.” 46. 45 to a Semicircle. 'The Angle 
DHC 50. 02. 57. The half of the Arch DF 
and tlie ſide CD 16co00co. To find CH. 


As the Sine of DHC 50. 02. 579 9.388456640 
To the Side DC, ſo the Sine Ja 06 

of HDC 43. 43. 48. & PS IGOELYS 
To the Side C4 0.95507557 


2 In the Triangle HCE we have given CH 
as before, the Angle CHE 25. 00. 07. The half 
of the Arch FF, the Angle HCE 133. 04- 17 
the complement of FCE, and by conſequence 
_=_ Angle CEH 21. 55. 36 To find the Side 


to Bffronotty. 395 


q 4s the Sine of CEH 21. 55. 36 9-972 19707 


1] Tothe Side CH 19-959 507557 
| So is the Sine of CHE 25. 00. 07 \ hap fpnbe. 6 


| i9.58105543 
To the Sine CE 10.00885836 


3. Inthe Triangle DCE, we have given DC. 

CE and the Angle DCE 140. 42. 28. whoſe 
1 complement 39. 17. 32 is the Summ of the An- 
1 gles, to find the Angle CED and DE, 


<— 


| As the greater Side CE 10.00885336 
| kto the leſſer Side DC 10.COOGOOOO 
Sois the Radius 10.00000000 


Tothe tang. of 44. 24- 54 19.99114164 


| Which ſubtrafted from 45. 2 
the remainer is the half, 
| Difference of the acute angles 35.16. | 


As the Radius. 


To the tang, of the com. 35. 16 8,01 109962 
| ls to the tang. of the £ Z. 19.38.46 9.55265735 
1 To the tang. of  X. oo. 12. 35 7-56375697 
1 Their Sum 19. 51. 21. is theangle — EDE, 
1 Their difference 19. 26. 11. isthe angle CED. 


In Jutrodaction 


As. the Sine of CED. 19. 26.411, 9g.52216126 
Is tothe Sine of DCE. 140.42.28. 9g.80159290 
So 1s the Side EC. 10.00000000 
To the Side DE, 10.27943 164 


99Q 


4. ln the Ifoſceles Triangle DTE we have gi- 
yen the Side DE, the angle DTE 150. 06. 08 
whoſe complement 29. 53. 52 is the Summ of 
the other two angles, the half whereof is the 
angle DE 14- 56. 56 which being ſubtracted 
from the angle CDE. 19. 51. 21 the remainer 


isthe angle CDF, 4-54-25: 
As the Sineof DTE 

150.06,08 Co. ar. 0.302 37492 
Is to the Sine of DET. 14. $6.56 941154778 
So is the Side DE 10.27943 16.4 
To the Side DT 9-99335424 


5. In the Triangle CDT we have given DC. 
DT andthe angle CDT, ro find CT D andCT. 


As the Side DT 0-C9335424 
Is to the Side DC 10.COCOOOOO 
So 1s the Rad. - 10.0COOOO00 
To thetang. of 26. 18 10.00664576 
DeduCt 4 J+ 


As the Radix. 


to Iftronomy. Y 39T: 


>r* hoy remainer 1.88368672 
$ is the tang. of the 3 Z 


angle 87. 32. 57 11.36854996 
To the tang. 2 X angle 10.08.04 9g.25223668 
Their Summ 97.41.01 isthe angle CT'D 
As the Sine of CT'D. | 

97:41-01.Co.ar. F. 0.00391693, 
k to the Side DC 10.00000000 
Sois the Sine of CDT 4. 54. 25 8$8.93215746 
Tothe Side CT 8.936074.39 

oy s. d. 

The place ofthe Moon in | 

the firſt Obſervation 6.25:06-54 
The true Anomaly CTD ſub, 3-07.41-01 
The place of the Apogeou 3-17.25.53 
« place in the firſt Obſervation 6.25.06.54 
The Xquation CDT Add. 04-54-25 
The « mean Longitude 7.00.01.19 


From which ſuþbtraCt the C 2 
place of the Apogeon 3-2 Þ<3-3I3 
There reſts the mean Anomaly BCD 3.12.35-26 


And for the excentricity in ſuch parts, as the 
Radius of the Xquant is 100000 the Proporti- 
ON 15. 
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. DT 993 35424 
CT ES -93607439 
100000 5-00000000 
8764 3-94272015 


And this is the Method for finding the place 
of the Moons Apogeon and excentricity. And 
from theſe and many other Eclipſes as well Solar 
as Lunar, Mr. Street limits the place of the « 
Apogaon to be at the time of the firſt obſervation 
21', 04” more, andthe mean Anamaly 20. 41” 


lefs, and the excentricity 8765 ſuch parts as the * 


Radins of the Kquant is 1 00000. 

And by comparing ſundry obſervations both 
antient and modern, he collefts the middle mo- 
tion of the Moon, from her Apogaan, to be in 
the ſpace of fonr Julian years or 146 days, 53 
reyolations, © Signes, 7 degrees, 56 minutes, 
45 Seconds. And the Apogemr from —_— 
nox 5 Signes, 12 degrees, 46 minutes. d 
hence the daily motion of her mean Anomaly will 
be fonndto be 13% 03". 53". 57. og 58% 46% 
Of her Apogeon ©. 06. 41. 04. 03. 25+ 33- 

And according to theſe Meaſures, i =_ de. 
duQtthe motionofthe © mean Anomaly for 1641 
years April 


4. hours 13. 37, viz. 8. 22. ©2. CO. 
from : 3--121. 35. 26 
'Theremainer is 6. 201. 33+ 26 


from which abating 20”. 41" the « mean Anom. 
Era Chr. 6. 20. 12. 45» 


to ſrontmny.— 355. 


In like manner the motion of ber Apogeon for 


the ſame time 1s 6.05.J11.57 
which being deduCted from 3.17.25.57 
The remainer is 0:11.55.56 
To which if you add 21.04 
The Sum 01.121.15200 


isthe place'of the « Aporem in the beginning of 
the Chriſtian Ara. "E G 


lt. 


CHAP. XVI. 
0f the finding of the place and marion of the Moons 
Nodes. 


No Chriſti 1652, March 28, honr. 22.16", 

the Sun and Moon being in conjunftion, 

Mr.Street in Page 3 3,computes the'« true place int 

the Meridian of London to be in Y. 19, 14. 18 
with latitnde North 46". 15"; 

And Anno Chriſts 1654 no 1. hour. 21: 
19'. 30” was the middle of a Solar Eclipſe at 
Londen, at which time the Moons true place was ' 
found tobe in &, 18. 58'. 12" with North La 
titude 32". 01”. 


1654 Auguſt 1.21. 19'. 30" @ placeq 18. 58. 12 
1652 March 28. 22. 16.00 C place Y 19. 14.18 


From the firſt Obſervation to the ſecond there 
are 27 years, 4 months, 5 days, 23 hours 03". 
30", 


Mean 


"2 f 


10} $102" | $0 1242000 

Mean motion of the Nodes 

- in that time; deg. 45-29-41 
The true motion of the « 119.43. 54 
Their Summ is-in Fig. 11. . 

"The angle DPB $ 165-0335 


.> Therefore .in the oblique angled Spherical 
Triangle DPB we have given BP. 8g. 13. 45 
- the complement of the Moons Latitude in the 
firſt obſervation 2. PD 8g. 27. 595 the comple. 
ment of the Moons Latitude in the ſecond obſer- 
vation, and theangle DPB 165. 03. 35, whoſe 
complement toa Semicircle is DPF 1,4. 56. 24. 
The angle PBD 1s required. 


I. Proportion. 


As the Cotangent of PD 89.27.50 997114435 

s to the Radins 1 0-00000000 

Sois the Coſine of DPF 14.56.25 9-98306483 

To thetang. of PF 89.26.42 12.01191998 
BP | $9.13.45 


Their Z is FPB 1+8.40.27. whoſe complement 
Is the Arch FG 1.19.33. 


2. Proportion. 


AstheSineof FP $9.26.42.C9. ar. 0.00002037 
Is tothe Cotang.of DPF 14.56.25 10.57376158 
So1s the Sine of FG 1.19.33 8.36418419 
To the Cotang, of FGD 85.02.56 $8.93796614 
FGD==PBD 1nquired. | 


And 


Andin the right angled Spherical 
BAi?rightangled at A we have given-AB 048. 

15" the Laritude in the firſt obſervation, and - 
Angle ABN =PBD'$5. 02. 56. to find AR 


———— of the Moon from __ aſtending 
Node 


As the Cot. of ABN 85.02.56 8$8.9479661 
kto the Radius ws EL} pry 


So is the Sine of AB 0.46. .15" 812882290 
To the tang. of 4 8.49.19 Pati 


2. To fd the Angle ADB 


As the tang. of AB 0.46. Is 8. 12886212 

ls to the Radins *- ' I0.6006C000 
So 1s the Sine of 4 8.49.47 T- 9. 13858695978 
To the Cotang, of ANB 5-041 11 .05632 506 


The angle of the (4 orbire with the Ecliptick 
The firſt obſerved place of the 4 ': Y. 5 ues 
AN SubtraCt 

Therereſts the true place of the. " 16:4, 35.4 


The retrograde motion whereof in Kilian 
yours or 2461 days, 1s. by other obſeryaciids 
und to be Sign 2. deg. 17. 22'. 06”. and there- 
fore the daily motion deg. 0. 03'. 10%. 38. 

1177 25% 

And the motion thereof for 1651 years, March 
28. h. 22. 16', viz. Signs. deg. 18. 26", "58" 
being added to the place of the Node before 
found Sig. o. 10. 25: 01. Their Sum is the 
place thereof in the beginning of the Chriſtian 
ra Sign 8. deg. 28. 51'. 59". _ 

ut 


$A 
= 


ik 


- But the Fadelphin Tables as they are correfted 
by Mr. Herron and reduced to the Meridian of 
do differ a little from theſe meaſures, for 
according to theſe Tables, the Moons mean mo- 


tions Are. 


Ara Chriſti. 


gitude is jo Sign.04.deg.02.2 $+55 
The Moons Apogeen _ . Sign.og:deg.1 3.46.59 
The Moons mean Anomaly Sign.o6.deg. 18.38.56 
trograde Ign.0 . Wo +33.1 
And according to theſe meaſures, the Moons 
mean motions in decimal Nambersare. ]. 


e/Afra Chriſti. 


F 34-00337.34 5677 
178.32862.654320 


'd 5513924691357 
$ 74-69845.679010 


The Slongrantine CER 


The Moons mean Longi- 2. Ne brett A 

ſons Apogerr, deg." " 18-29551-126365 
v,deg., _ - 24-64450-322566 
The Moons Node Retro- 65: 36506. ike 

grade, deg: 
The £ meay warion for page Ml 
_—— mean Longiy 6661058285 
8g 


The Moons Apogon, deg. 09.03094.66c6 20 
The + ==" 0ang bf 03.62916.: 302253 
ng Node 


Retro- 61045 
grade, deg, F NO 14TOSRICN 


And according to theſe: Weaſures ate the Ta- 

us made hin \ and ore recograe the 
herice tocom 

\Aadheee tmp te Nonnervplzin 
Mr. Horroz in his Poſthunmas works _— pab- 
libed by. Mr. - Flamfted, in which from 
dolphin Takles"be fots lon: Gels Women 
ons, 


x RR Ht 
The Moons mean Semidiameter deg. 00.15'.30" 
Her mean diſtance in Semid. of 

the Tart ig. © 211 147422 
The half whereof degz5.53.41. 

he adds 45 the whole is F deg:$0.53-41 
Whoſe Artihcial cotangent is 9491060022 
And the double thepeof _—_— B20 

this Randing Numb. 9:92000044 


Greateſt 6685. 44 

The Moons < Mean 5523-69 > Extentricity 
Leaſt 4361-94 

And her greateſt yariation 00. 36'. :27",” - 


Theſethings premiſed his directions for'com: 
puting the Moons place, are as followeth: 


5 © 


"7", SE: 


CHAP. XVIL.- 
How to Calculate the Moons true place ix her Orbit. 


the given time find the true-place of the 
Sun, or his Longitude fromthe Vernal 
A&quiox; as hath beervalready ſheved.  -- 

2. Fromthe Tables of the Moons mcan moti- 
ons, write out the »Epocha next before the gi- 
yen time, and ſeyerally. under that ſet rhe moti- 
ons, belonging to the years, months and; days 
compleat, and to the hours and ſcruples cur- 
rent, every one under his like (only remember 
that in the Biſſextile years, after the end of Fe- 
brazry, the days muſt beincreaſed by one Unite) 
then adding themall together, the Surm ſhall be 


the 


ES a A XA cn OD Dc a i 


the Moons mean motions for the time given: 
Bat in her Node Retragrade you muſt leaye ous 
the Radsx or firſt number, the Summ of the 
remainer being deducted from the Radix, ſhall 
bethe mean place of her Node requi | 
3- Dedutt the Moons Apogeen fromthe © true. 
e, thereſt is the annual Augment, the tall. 
zent of whoſe Complement 180 or 360,beringad- 
ded to the artificial Number given 3.82000044. 
the Summ ſhall be the tangent of an Arch, whuck 
being deducted from the ſaid Complement, gi- 
wth the Jpogemr Equation to be added to t 
mean Apogeon, in the firſt and third quadrants 
of the annual Augment, and SubtraCted in the 
ſkcond and fourth, their Summ or difference is 


x the true Apoveor. . 


4- The true Apoveon being Deduted from 
the 4 mean Longitude gives the Moons mean 
Anonfaly. 

5. Double the annual Augment, ang to the 
Coline thereof add the Logarithm of 1161.75. 
the difference between the Moons mean and ex- 
tream Excentricity, viz. 3. 06511268, the 
mm ſhall be the Logarjthm of a number which 
being added ro the- mean Excentricity, if the - 
double annualFAugmenr be in the firſt or fourrh 
quadrants; or Subrracted from ir, if in the ſecond 
or third quadrancs ; the Summ or difference ſhall 
be the Moons true Excentricity. 

6. The Moons true Excentricity being raken 
fr a natnral Sine, the Arch anſwering thereto 
ſhall be the < greateſt Phyſical Zquation.  — 

7. TS the-half of the Moons greateſt Phyfical 
Equation add 45 deg. the cotagent of the Sumny 
ks the artificial Logarithm of the Excentrick, 

a . D d Tg 2.5 
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To the double whereof if you add the tang. of 
half the mean Anomaly, the Summ ſhall be the 
tangent of an Arch, which being added to half 
themean Anomaly, ſhall give the Excentrick A» 
nomaly. 

$8. To the Logarithm of the Excentrick, add 

the tangent of half the Excentrick Anomaly 
the Surnam ſhall be the tangent of an Arch, whoſe 
double ſhall be the Coequated Anomaly, and the 
difference betweenthis and the mean Anomaly is 
the terreſtrial Equation, which being added to 
the Moons mean Longitude, if the mean Anoma- 
ly be in the firſt Semicircle, or Subtratted from I C 
it, if inthe latter, the Summ or difference ſhall 
be the place of the Moon firſt Equated, 

o. Fromthe place of the Moon firſt Equated, 
Deduct the true place of the Sun, and double 
the remainer, and to the Sine of the double add 
the Sine of the greateſt variation 0. 36. 27, viz 
8. 02541571, the Summ ſhall be the Sine of the 
true yariation, at that time, which being added 
tothe Moons place firſt Equated, when her ſingle 
diſtance from the Sun is in the firſt or third qua- 
drants, or Subtrafted when in the ſecond or 
fourth, the Summ or difference ſhall be the Moons 
true place in her Orbit. | 


- ol ww i; 


leo Www  wLS2> 


Example, 


Let the given time be Anzo Chriſts 1672. Feb. 
23- h. 11. 34'.54" atwhichtime the Suns true 
place is inX 15. 29133 andthe Moons middk 
motioRs are as followeth. 


SI= SI +3 


« Long 


Feb. 


idk 


4ot 


LO. 
« Longitude © Apogeon 5 Retrograds 
1660. 13.36650. 41.78372. 55. 85177 


11- ©2.66032- - 24-31246. $9.08943 
January. 13.46339» 00.95934 +45599 
D. 23 84.18252. «71177 + 333832 
H 11 1. 67755« - 01418 . 00674. 

34 , 08641, «00072 . 00054 

54 . 00228, «QCQIZ » 09QQOL 


( Longitude 15443397 67. 73229 59. 89984 


95- 960p4 - 


Theſe Numbers reduced to the Degrees and 
Parts of the common Circle are for the « mean 


Longitude. 55- 580293 

The « Apogeor. 244- 015956 

The © true place is 2345-29133 

The « Apogeon fubtract. 244- 01599 

The Annual Augment. 101. 27538 

The mn whereof is 78; 72462 

T0; of deg.78. 993462 10. 70033391 

ing Nymbe r. _ 9. 82000044 

73-202 1G: $2033435 

Th GOES F-52174 the Apogeon Equation 
cn 244-01595 


Their Krence 238.49421 is the true Argent 


x. ore TH 
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Secondly. 
The < mean Longitude. 55- 58029 
The true Apogeon ſubtract. 238. 49421 


Reſts the « mean Arom, correct. 177. 08608 
Or thus. 
The « mean Anomaly in the Tables for the time 


; propounded, will be found to be 67. 58221, 
which converted into the deg. and parts of 


the common Circle is 171. 56434 
To which the Apogeon Equation 
being added S* $2174 


Their Sum is the mean Arom.correCt. 177. o8608 


And hence it appears that working by the 
mean Anomaly inſtead of the mean Longitude, 
the true Apogeon Equation muſt be added to the 
mean Anomaly , in the ſecond and fourth Qua- 
drants of the « Annual (= and ſub- 
tracted from it in the firſt and third, 


Toirdly. 


The Annual Augment. 101. 27435 being dov- 
bled is deg. 202. 55076, the Coſine of whole 
excels above 180 , that is the Coſine of 


22. 54076 Is 9. 96345577 
The Logarithm of 1161.75 3-06511268 
The Logarithm of 1072. 92 3- 23056845 


The « meanExcentr.5523. 69 
Their difterence , 4450. 77 is the « true Ex- 
Centricny 


1 Sn. 4 


centricity. Which taken as a natural Sine» 
the Arch anſwering thereunto Deg, 2. 55094 
is the « greateſt Phyſical Equation. 


Foxrthly. 


'To the half of the Phyſical Equation. deg. 


01. 27547 add 45 degrees, the Sum is deg. 
46- 27547 » the Cotangent whereof .; vix. 
g9.98080957 is the ithm of the Excen- 
trick , the double of which Logarithm is 


p' pr 9. 96161914 
3 
Tangen my nn” 11. 59455229 
Tang, of deg. 88.40849,  11.55620143 
Their Sum deg. 176. 95153 15 theexcentrick A- 
nomaly. 
Fifthly. 

The Logarithm of the- Excen- , 
wick is F 9. 98080957 
Tang,3 excent.Anom. 88.475765 11. 57505878 
Tangent of deg. $8.407268 11. $5556 835 
is UA» 


Thedouble wheteof 196.814536 jo o——_ 
M.Anomaly corredt. 197.086080 x 
Their difference 0.271 g44 Fon 
&, f | 
5 < > 55-580292 
is the 7 place 


The Remainer 5 5.308748 dc E 


” Dd 3 Sixthly. 
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—F *yttobdrtion 
_— 
E- 
5 ham of the « firſt & 55: 308748 


utt the true place of the Sun . 345. 291330 
Fe Remainet is the Diſtarice af ? 3 

the £ 4 ©. T2r0mm 
The double whereof is 145. 634836. TheSine 

of whoſe Complement , to - & Senti-cittle, 

$0. g65164 I © 6. 80575269 
The Sine of the greateſt variation , 8, 02541571 
The Sineoftdervar 0.360206 7 834316841 
The « place fift Equa: 55.368748 . . : 
The « phace in. Orbit 55.698954 that is in Sex- 
-  agenary Nuttibers. -3. 25. 4t. 54. 


CHAP. XVIIL 


Ta campyte the tras Latitude of the Moon , and ty 
reduce ber place , from her Qrbit to the 
{7 © Eclinick, 


—_ greateſt. Obliquity; df the Moon's Orb 
with the Ediptick or Angle AQ B Fig..11, 
is by many Obſervations confirmed to be 5 De- 
grees juſt, at the time of the Conjunttion or Op 
poſrtiqn of the Sun and Moon, bur .in her Quar- 
ters deg. 5. 18. Now then to find her Latitude 
at all times, the ſaid Mr. Horrex refers usto pay, 
87. in the Rudoiphin Tables , to find from thence 
the Equation of the Nodes, and Inclination 5m- 
tis menſtrui, in this manner. | 
4: From the mean place of the Node, a 
c 


a fo 


to ITvondiny.. 40g 
the © true place, the Remainer is the diftance of 
the © from the &d. with which entring the faid 
Table ;/he finds the Equation of the Node and 
laclination Gmiris menſbrue, which being added to 
or ſubtrafted from the Nodes mean place ac- 
cording to the title, the Sum or difference is the 
true place of the Node , which being deduted 
from the place of the Moon in her Orb, the Re- 
mainer ſhall be the Augment of Latitude or Di- 
ſtance of the Moon from the Node,-or Leg ASS 

2. With the Augment of Latitude; enterthe- 
Table of the Moon's Latitade , andi take thence 
her Simple and Latitude and Increaſe 
to it. Then ſay, as the whole exceſs of Latitude 
18', or in Decimals 40. is to the Inclination of the 
Monethly limit : So is the increaſe of Latitude to'the 
Part Proportional ; which being added to the ſim- 
ple Laritude, will give you the true Latitude of 
the Moon. 

3. With the ſame Augment of Latitude, en- 
ter the Table of ReduCtion, and takethence the 
Rednftion and Inclination anſwering. thereto : 
Then ſay again, as 18". 00". or ©. 39. 1s to the Inv 
chnation of the Monethly limit : So is the increaſe of 
Redultion , to the Part Proportional; which. bei 
added to the ſimple Reduttion , ſhall give the 
true, to be added to, or ſubtratted from the 
place of the Moon in the Ecliptick. 


Example. By the former Chapter, we found the 
mean motion of the Node to be 95. 96094, 
which reduced tothe Degrees and Parts of the 
common Circle is 345-459334 

And the Suns true place to be 345- 291334 

Their difference is the diſtance © 4 > . 163050 

Dd 4 with 


$06 
with whick-entring the Table, Entituled Tc 
bula «/Equationis Nodeorum Lame. | find the 
Node to need no Equation, and the Inclinati- 
on limitis menſtrus to be deg, 00. 30. 


Theplaceof the © in her Orbit $5- 698954 
The Nodestrue place, ſubtraft. 345-459384 
The Augment of Latitude 7O. 239570 


2. With this Augment of Latitude I enter the 
Table ſhewing the Moons ſtmple Latirude, and 
thereby /find her ſimple Latitude to be De. 
grees. 04. 70476. North; And the in- 
creaſe 00. 28234 

And therefore the Moons true Lati- F W 
tude is deg. , 4; Yong 


'3- With the ſame Augment of Latitude , I en- 
ter the Table of Reduction, and thereby find 
the Reduction to be 00. C6g55 

And the increaſe of ReduCtion .t9 q 
be deg. © 00.00 55 

And therefore the whole ReduCtion 
to be ſub, 00. 07810 

From the «< place in her Orbit 55- 69895 

'The « true place in the Ecliptick 55- 62085 

That is inSexagenary Numbers, 8. 25. 37'. 15% 


, 
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CHAP. XIX. 

T the Mean Comjunition and Oppoſition of the 
_e Sun and Moon. nd 

this purpoſe we have here exhibited a Ta- 

) ble ſhewing the Moons mean motion from 


the Sun, the conſtruction whereof is this: By the - 
Tables of the Moons mean motions, her mean 


Longitude era Chriſts is 34.0088734567 by 
- The © mean Anomaly. 56.6997085 185 
4 Przceſſion of - 7" n__P 20.4976851851 
Their Sum 1s the© mean lon- 
bits Are Chriſt $77-4973937036 
Which being deduCted from 
L the C mean longitude, che $56. 114797531 
d remainer - the _ mean 
diſtance from the Sun, in the beginning of 
; the Chriſtian «£re. 


In like manner the Moons mean diſtance from 
- theSun in a year or a day is thus found. 


5 © Anomaly for a year. 99-9297857316 
5 Przceſſion of the Xquinox. 0038580246 
of Their Sum ſubtraCt. 99-93364.37562 


From the 4 mean Longitude. 35.9400144893z 
Moons diſtance from the © $36.0063707331 


Moons 
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Moons diſtance from the Sun in a days time, 


© mean Anomaly. 27378.02348 
Przceſſion of the Xquinox. 1.05699 
Their Sum ſubtract. 27379.08047 


From the « mean Longitude. 09.clonofaty 
& Daily motion from the ©. 03.3363 1.88240 


And according to theſe meaſures are the Ta- 
blesmade,ſhewing the Moons mean motion from 
the Sun, by which the mean conjunction of the 
© and Moon may be thns computed. 

To the given year and Month gather the mid- 
dle motions of the Moon from the Sun, andrake 
the complement thereof to a whole Circle,from 
which ſubtra&ing continually the neareſt leſſer 
middle motions, the day, hour, and minute er- 
_— thereto is the mean time of the Conjun- 

ion. | 

Example, Amo Chrifti 1676. I would know 
the time of the mean ConjunCtion or New Moon 
in Oftober. 


Epocha 1660 | '32.697283 
Years Compl. 15. 50.254463 
Sepremb. Compl. 24.465938 
1. day for Leap-year, 03.386318 
4—_y | 

_ _— P the: Moons motion | 10.803 168 
Complement to a whole Circle. 89.196g93 
Days 26 Subtract. 88.04 428g 

_ 1.152609 
flours 8. ſubſtract. 1.328772 


—_— — 


Minutes 


£6 Nlfrotiony. uf 


Minutes 10 Subtract. "G51586 
The Remainer giveth 8”. *- 400321 


Thetefore the mean Conjunftion iti ORbry, 
1676. was the 26 day, 10 min. 8 ſeconds after 
$ at night. Ex 


And to find the niean oppoſition. To the corti- 
ptement of the middfe motron, add a femieirele, 
and then ſubtraft the neareſt leffer middle mot#. 
00s as before, the day, hour, and minute enſuing 
thereto, ſhall be the mean oppoſition required. 

Example, AmoChriſti, 1676. Idefireto know 
the mean oppoſition 1n November, 


_ 1660 32.697283 
ears Compl. 1 g -. F©:254463 
Ottober Compl. 29.440922 
1 day for Leap-year. 03.386318 


The « mean motion from the © 15.778986 
Complement to a whole Circle, 84.221014 


To which add a Semicircle, FO. 
The Sum is 34-221014 
Days 10 ſubtract, 33-863188 
" 
«357926 
Hours 2. < _ 282193 
. | 075633 
Minutes 32, 075251 


The Remainer giyeth 9 ſeconds, 020332 
Y Therefore 


410 An Jntroduetion'to Iffronomy, 
Therefore the Full Moon or mean 
of the Sun and Moon was November oth, 
Hours 2, 32' cg". The like may be done for a- 


ny other. | 

"And _ ſhould proceed - to ſhew the manner 
© ing the true Conjunttion or Oppoſition of 
the oy" Moon, but there being no decimal 
Canon yet extant, ſuitable to the Tables of mid- 
dle motions here exhibited, I chuſe rather to re- 
fer my Reader to Mr. Street's Aftronomia Carolina, 
for inſtruCtions in that particular, and what elſe 
ſhall be found wanting in this Subject. 


AN 
INTRODUCTION 


Geography, 


COSMOGR APHY. 


CHAP. L 
Of the Nature and Diviſion of Geography. 


EOGRAPHY isaScience concern- 
ing the meaſure and diſtinftion of 
theEarthly Globe, as it is a Spheri- 


cal Body compoſed of Earth and Wa- 

ter, for that both theſe do together 

make but one Globe. es 
| 2. 
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i 2. And hencetheparts of Geography are two, 
the one concerns the Earthy part, and the other 
the Water. 

3. TheEarthy part of this Globe is commoa- 
ly divided into Continents and Iſlands. 

'4. A Continent is a great quantity of Land 
not ſeparated by any Sea' from the reſt of the 
World, as the whole Continent of Europe, ſig, 
and Africa, or the Continents of France, Spaiy, 


and _ : 

5- Anlſlandis a partof Earth environed round 
about with ſome Sea or other; as the Iſle of Br;- 
rain with the Ocean, the Iſle of Sicily with the Me- 
diterranean, and therefore in Latine it is 
Inſula , becauſe it is ſcituate in Salo , in the 
Sea 


6. Both theſe are ſubdivided into Peninſula, 
Iſthmus, Promontormm. 

7. Peninſula, quaſi pene inſul.e, is a traCt of land 
which heing almoſt encompaſſed round by water, 
1s joyned to the main land by ſome little part af 


8. Iſthmus is that narrow neck of Land which 
joyneth the Peninſula to the Continent. - 

9. Promontorium is a. high mountain which 
ſhooteth it ſelf into the Sea, the outmolt end 
whereof is-called a Cape or Foreland, as the Cape 
of Good Hope in Africk, | 

10. The Watry part of this Globe may bealſo 
diſtinguiſhed by diyerſe Names, as Seas, Riyers, 
Ponds, Lakes, and ſuch like. 

11, And thus Terreſtrial Globe may be meaſii- 
red either in whole, or in any particulgr part. 

12. The meaſure of this Earthly Gtobe in 
whole, is cither in reſpect af its circumference, 
ro its bulk and thickneſs. 13. Fos 


, 
F 


. to Geaars an 
13. For the meaſuring of the Earths circutnfe. 
rence, it is ſuppoſed to be compalled with a great - 
Circle, and this Circle in imitation of Aſtrono- 
mers, is divided into 360 degrees or parts, and 
each degree is ſuppoſed to be equal to 15 com- 
mon German mules,or 60 miles with vs in England, 
and hence the circumference of the Earth i found , 
by multiplying 360 by 15, to be 54co0 German 
miles, or multiplying 360 by 60, the circumfe- 
rence is 21600 Englith mules. | 

14. Thecircumference of the Earth being thus 
obtained , the Diameter may be found by the 
common proportion between the Circumference 
and the Diameter of a Circle, the which accord- 
ing to Archimedes 1s a$ 22 tO 7, or according to 
Van Culen as 1 to 3. 14159- andto bring an U- 
nite in the firſt place. 

As thecircumference 3. 141 59. is to 1 the Di. 
ameter, fo is 1 the ciccumferenceto 318308 the 
Diameter, which being multiplied by 5400, the 
Farths Diameter will be found to be 19518 Ggr- 
man miles and-863 2 parts, but being multiplied 
by 21600 , the Diameter will be 6855 Engliſh 
miles, and parts 4528. 

15. The meaſure of the Earth being thus found 
inreſpect of its whole circumference and Diame- 
ter, that which is next to be conſidered, is the 
diſtinCtion of it into convenient ſpaces. 

16, And this 1s either Primary or Secon-» 


17. The Primary diſtinttion of the Earthly 
Globe into convenient ſpaces, is by Circles con- 
fidered abſolutely in themſelves , dividing the ' 
Globe into ſeveral parts without any reference t@ 
ore another, 

18. And 
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18. And theſe as in the Celeſtial Globe, are 
either great or ſmall, 

19. TheGreart Circles are ſuch, as divide the 
whole Globe into two Equal Parts or Spaces , 
andarecither moreor leſs Principal. ; 

20. The principal great Circles are ſuch as 
have a principal or chief uſe in dividing the 
Globe int9 its Parts , and are cither fixed or 
moveable. 

21. There is but one fixed or immutable 
great Circle in the Terreſtrial Globe, keeping 
one and the ſame place, and without any Multi- 
Plicztion,by reaſon of the variety of places upon 
the Earth, and this is called the equator. 

22, The «Equator 1s a great Circle going 
round about the Terreſtrial Globe, from Eaſt to 
Weſt. The ule is to ſhew the Latitude or Di- 
ſtance of any Town or Place from thence to- 
wards the North or South Pole , and muſt be 
meaſured by the Degrees in the Meridian. 

3. The mutable great Circles are two, the 
ridian and the Horizon. 

24. The Meridian Circle, is a great Circle 
drawn from Pole to Pole, or through the North 
or South Pointsof every place; ſo that thereare 
as many Meridians as there are diſtin&t places 
upon the Earth; but the chief and firſt Meridi- 
an was by the Greeks,and by the Ancients before 
them placed in the Fortunate Iſlands,as they were 
termed of old, from an opinion of ſome ſingu- 
lar bleſſing imagined by t-e Ancients upon the 
Genius Of thoſe Parts: They are now by the Spa- 
niards called the Canary Iſles; whereof Prolemy, 
and Pliny out of Juba the African King, findeth 
to be bur ſux; but the late Diſcoverers m with 

evelly 
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g that in; Lavenewoed; omen: 
andy Fierre  Parnia'\, wear wag At 

_ iveth/name to the'teſl> for 
e Iſlands, they lie nov'as Pim plce 


kh as Detrce of 
leſs, but more ſcatrering ,/ tor 
above the Tropick of Conrr, abour the thirti- 


eth of the. Northern Latitude; in that 
the Weſtern otherwiſe: called the Ar- 
had Cor, eB SI Re 
are ore recKO» 
ned among the: African iſles, i This was thefac: 
theſt Pare of the Earth dilcoyered towards the 
Welt to thoſe of about Prolemy's time : tlidres 
fore the great Meridian was fixed there, inthe 
ile Hera; Or Janes , as. then: it was called; 
now Teneriff : and from this Meridian all: the 
Longitudes. in the Greek es i it crete 
Our own Geogrta 
have affected tou ng arg: this great Sac 
out of the Canary ——— 
therwiſe termed/the Flemiſh Ifles, becauſe 
of them have been famouſly poſſeſſed; and firſt 
diſcovered by them. They are-now in numbet 
nine : Tercera, S. Michacl ;'S; » 'S. George, 
Gratioſs, Picd;Fayall, Corvo, Flores, are fitu- 
the Crean M2 bendiag wale tyalr th 57s 
ec Canaries, [- the 
niſh- Coaſt, uddep:the ws of Lorivade 
thereabovur. -- theſe iſles! the late Geok 
phers will have: great Meridian to paſy, | 
of them in the Ifles iCorDo, ant} Flores, the 
moſt Weſterns [as Joboſer in his leſſer Globe of 
the year 1602; others in S. Afichael and S. fey, 
the more —_— but — 
T 


No 
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tain-ſo called Gon the ſharpneſs inthe in 
the ifle Tentriff, which is believed to be the high 
eſt Mountain in the World; itherefore the ſane 
Fobuſon in bis greateſt Globe of rheyear: 1626, 
bath drawn the gtear Meridian-in thar place; amd 


ie wereto be wiſhed, thar this might bemade the 


common and unchangeable praftice.  - | 
» 235» The Horizon isa grear Circle, delignitlg 
ſagreat a Part of the Earth, asa quick ſight tan 
xfcern in an open field 3 it is twofold Rational 
and Senſible. : | 23 NSW 
-1:26.\ The Rational Horizon' is that, which is 
ro 'paſs/| through: the Center of the 
, and isTeproſented by'the wooden Circe 
reef hm Ration T7 rr vena 
ial Globe,.this/Rarional Horizon bel 
mote to Aſtronomy than Geography. 
.>29. The Senſible Horizon '1s-that before de- 
fined, the uſe of iris to diſcetn thedivers rifings 
and ſettings bf the Stars, in divers places of the 
Eatth, and why the days are ſometimes longer, 
and ſometimes ſhotter. 
-1 28, The great but leſs ptiucipal Circle upon 
the Terreſtrial Globe is the Zodiack, in which 
the Sun doth always move. |-/This Circle is de 
{cribed upotv Globes and: Maps" for. ornament 
lake, and todiſtover-underwhat partof the 7o- 
diack the ſeveral Nations lies»! + 
29. The tefler Cirdlesarethoſe which do not 
divide the Terreſtial Globe into ewoiequal, bot 
awtotwo unequal Parts , and theſe ; a 
name are called Parallels, ot Circles zqu 


from 
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from tha Equiger %.of which as many may 
be drawn, as there can Meridians, namely 380 
if but tocach degree, but they are uſually drawn 
toevery ten Degrees ia each Quadrant from the 
e/fquator to the Poles. SH AS 
30. Theſe Parallels arenotof the ſame Magni- 
tude, byt age leſs and leſs as they are nearer and 
nearer to each. Pole ; and their pſe is ro diſtin- 
uiſh the Zones, Climates and Latitudes of all 
untries,with the length of the Day and Night; 
ia any Part of the World. 
3 - Again, a Parallel is either named or un- 
named. | | 
" 32. An unnamed Parallel is that which is 
drawn withſmall black Cirgplar Lines. - +--, - 
33. A named Parallel is that which is drawn 
upon the Globe with a more full ruddy andcircu- 
lar Line : ſuchas are the Tropicks of Cancer and 
Capricorn , With the ArCtick. and AntarCtick Cir: 
cles,of which having ſpoken before in the general 
deſcription of the Globe, there is no need of 
adding more concerning them now, 'N 
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CHAP, IL 


Of the Difbiwttion or Dimenſos of the Earebly Gloks 
by Zones @ Climate, |; +1 11 


His ſhewed the primary diſtiaRtiqu of 

the Globe into convenient ſpaces by -Cif- 

cles conlidexed abſolutely in themſelves, wecame 

now to conſider the ſecondary Duncabon or be 

ſintion of convenient ſpaces in the Glolie, by 

the ſane Circles compertd with ane a 
@ 3 
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and by the ſpaces contained between thoſe Cir- 
des, 


+ 2. This ſctiddary Dimenſon or Diſtin&tion - 
of the terreſtial Globe into Parts, is either a- : 
Zone or a Clime, 

3+ A Zone isa ſpace of the Terreſtial Globe 
included either between two of the leſſer nomi- 
nated Circles, or between one and either Pole. 
They are in Number five, one over hor, two 
oyer cold, and two temperate. 

the The over hot or Torrid Zone, is between 
the two Tropicks, coutinually ſcorched with | 
the preſence of the Sun. 

5: The two over cold or Frigid Zones, are 
ſituated between the two polar Circles. and * IF * 
the very Foles,continually wanting the neighboug, 
hood of the Sun. 

6, The two temperate Zones, are one of 
tliem between the Tropick of Cancer and the Ar- 
Qtick/Circles and the other between the Tropick 
of Capricorn and the AntarCtick Circle , enjoy- 
ning an indifferency between Heat and. Cold } 

. fothat the parts next the Torrid Zone are the 
hotter, and the parts next the Frigid Zone are 
the Colder. 

7. The Inhabitants of theſe Zones, in ref | 
of + the diverſity of their noon Shadows are divi- 
ded into three kinds, Amphiſcs, Heteroſcis an , 
Periſcis, Thoſe that i it between the two * 't 
Tropieks are called Amnphiſciz, becauſe that 
their noon Shadows are diverſly caſt, ſometimes 
towards the South as when the Sunis more North- r 
ward than their yertical point, and ſomexzimes a 
towards the North, as when-the Sun declines 0 
athward from the Tenge, | T 

Thoſe 
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| Thoſe thative between the Tropick of Cor” 


cr and the Circle or between the Tro- 
' "pick of por and the AntarCtick, are 
zalled Heteroſcii,becauſe theShado ws at are 


"caſt one only way, and that either Noth 
South. They that inhabit Northward of rhe 
Tropick of Cancer have their Shadows alwa 
towards the North, and they that = 
ward 'of the Tropick of Capricori, . have 

fioon Shadows always towards the Sonth. 

Thoſe that inhabit between the Poles and the. 
Arftick or Antartick Circles are called Perifcis, 
"becauſe that their Gnomons do caſt their Sha- 
_ dows circulary, and the reaſon hereof is, for that 
' the Sun is carried round about aboye their Hort 
m3 inhis wholediurnal reyolation, | 

8. The next ſecundary Dimenſionor diſtinQti- 
on of the _—_— Globe into convenient parts or 
ſpaces, 1s by 

9. And a Clime or Climatei 5a ſpace of Earth 
conteined between three Paralells, the middle- 
moſt whereof divideth itinto two equal parts, 
ferying 'for the ſetting out the _ and ſhort- 
neſs of the days in every Co 

+10. Theſe Climates and the Parallels by 
wich They are conteined are none of them of 
_ uantity, for the firſt Clime as alſothe Pa- 

ginning at the Xquator is larger than 
the ſecond, and the ſecond is likewiſe greater 
than the third. 

11. The Antients reckoned but ſeven Cli: 
mates at the firit, ro which Number there were 
afterward added two more, fo that in the firſt 
of theſe Numbers were comprehended fourteen 
parallels, but in the latter <1ghreen, 

EEC 2 12, Ptolemy 


2. Prolemy accounted the Paraltls 38 each 
way from the Equator, that is 28 towards the 
North, and as many towards the South, 24 of 
which hereckoned by the difference of onequar- 
ter of an hour, 4 by the difference. of 'half an 
hour, 4 by an whole hours difference, and 6 by 
a Months difference, but now the parallels beioz 
reckoned by the difference of a' quarter of an 
hour, the Climates are 24 in Number till you 
come to the Latitude of 66 degrees 31 Minutes, 
to which are afterwards added 6 Climates more 
unto the Pole it ſelf, where the Artificial day is 
6 Months in length. 

13. The diſtances of all both Climates and 
Parallels, zogether with their Latitudes from 
the Xquator, and difference of the quantity of 

he loogeſf days, arg here fully expreſt 1n the 

Table following, 
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Here the Cli- 
mates begin to 
be accounted by 
Months,from 66. 
z1'where the day 
is 24 hours long; 
unto- the: Pole 
it ſelf, where it 
1s 6 Months in 
length. 
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tatitsof the Earth inreſpeRt of theTeveral Zones 
and Climes into which the whale Globe is divi- 
ded; there is yet another diſtinCtian behind ig- 
£6 which the inhabitants. of the Earth are divi- 
ded in reſpett 'of their ſite avd poſttion in refe- 
rence to oneanother,and thus the inhabitants of 
the Earth are divided into the Periaeci, Anaci 
and Antipodes. 

| 215+" Tho Periect are ſuch as dwell in the ſame 
Parallel on the ſame ſide of the Aquator, hou fat 
diſtant ſoever they be Eaſt and Weſt, the ſea- 
ſou of theyearand the length of the days being 
to both alike, only the midnight of the oneis 
the noon tothe other. 

16. The Antaci are ſuch as dwell under the 
ſame Meridian and in the ſame Latitude, or Pa- 
rallel diſtance from the Xquator, the one North- 
ward and the other Southward, thedays in both 

laces being of the ſame length, bar differ in the 
aſons of the year, for when it is Sammer in 
'the one it is Winter in the other. 

17. The Antipodes are ſuch as dwell Feet to 
Feet, ſo as a right Line drawn from the ons 
pnto the other, paſſeth from North to South 
through the Center of the World. Theſeare 
_ 1380 degrees or half the compals of the 

rth, they ditter in all things, as Seaſons of the 
year, length of days, riſing and fetting of the 
Sun and fach like. A matter reckor-2d fo ridi- 
culousand impoſlible in former times, that Bo- 
niface Arch-Biſhop of enrz ſeeing a Treatile 
conceraing thele Artipodes written by Virgilins 
Biſhop of Saliſexre, and not knowing what dam- 
nable DoQtrine might be couched under that 

ſtrange 


to Geography. 


frnoge Nate: madedotuptaine firſt to the Duke 
of Bohemia, andafterto Pope Zachgry Ami 445 
by whomthe poor: Biſhop ( unfortunate only 


mn 
mg learned in-fuch — was 
ned of Herefie, but hath bleſt this 
latter age of the World with more 
ing, whereby weclearly (ce thoſe things, which 
either were unknown,or bur blindly gueſked at by 
the Anrients.”” 7 '-\ © | 
18.. The ſecond” part of the Terreſtial Globe 
is the Water which is commonly divided intb 
theſe parts, or diſtinguiſhed by theſe Names, 
Oceanas,” Mare, Fretum, Sinus, Lams and Fl 
men, 
19. And firſt Oceans. or the Ocean is that 
general. Colleftion of all Waters, which encom- 
paſleth the Earth 9n eyery ſide. . 
' 20. MaretheSea, isa part of the main Ocean, 
to which we cannot come but'through ſome Fre- 
tum or Strait, as Mare Mediterraneum. And 
it takes it name” firſt either from the adjacent 
Shore, as Mare Azriaticum, from the City 'of 
Adria; or ſecondly from the firſt diſcoverer, as 
Mare Magellamenmn, from Magellams who firſt 
found it, or thirdly from ſome remarkable acci- 
dent ; as Mare Karinm from the drowning of 
kerus the Son of Dedalas. | 
21. Fretum, a Strait isa part of the Ocean 
penned within ſome narrow Bounds, and ope- 
ning a way into ſome Sea, or ont of ſome Sea in- 
t2 the Ocean, as the Strait of Helleſporm, Gs- 
brakter, &c, | 
22," Lacus, aLake is a great body or collecti- 
on of Water, which hath no viſible Intercourſe 
withthe Sea, or influx into it; as the Lake of 
CE OO Theſy 
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- 23. Flamen or Fluvius is a water-courſeront 


tinually running, ( whereby it differs trum 
aun a ſtanding Pool ) iſſuing from fe Spin 
or Lake, emptying it {elf into ſome part 
of the Sea, or ſome other great River, the 
mouth or outlet of which is called Off. 
And thus we have gon over thoſe particulats 
both af Earth and Water, which appertain to 
this Science of Geography in the general, We 
will now proceed to a more particular Conſide. 
ration of the ſeveral parts into which the Ter- 
reſtial Globe is commonly divided. 
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CHAP. IIL 
of Europe. 


He Terreſtial Globe is divided into two 
parts, known or unknown. 

2. Theunknown or the parts of the World 
not fully diſcovered, are diſtinguiſhed into 
North and South, the unknown parts of the 
World towards the North, - are thoſe which 
lie between the North part of Exrope or Americe 
and the North Pole; and the unknown of 
the World toward the South, are thoſe which 
ly between the South part of America and the 
South Pole. | 

3. The known parts of the World-were 
antiently theſe three, Exrope, Aſia and Africk, 
to which in latter ages a fourth hath been ad- 
ded which is called Americe. 
4. Emrope 
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4- is bounded on the North with the 
Northern and-on the South with the Me- 
diterranean Sea, on the Eaſt with the River T#- 
24s, and on the Weſt with the Weſtern Ocean, 
and is contained between the Tropick of Cancer, 
and the Pole ArQtick, or 44 degrees as moſt do- 
fy, taking its beginning Southward from Sicily 
where the Pole is elevated. 36 degrees , and is 
thence continued ro 80 degrees of North Lati- 
tude, and ſo the whole Latitude of Exyope is in 
Engliſh miles 2640, bur ſome allow to Exrope 45 
degrees of Latitude, that is in Engliſh miles 
2700, : 
0 The Longitude of Exropeis reckoned from 
the fartheſt parr of Spin and the Alantich Oce-, 
an, to the River Tanais, which ſome reckon to: 
be 60 ees, to one of which Degrees paſling) 
throughthe middle of Exrope, they allow fifteen 
German miles almoſt, or ſixry Engliſh,and fo the 
Longitude in German miles is goo, in Engliſh 
3600. | 
6. Exrope though' the leaſt of all the four 
of the World, is yet of moſt renown: 
amongſt us : Firſt, becauſe of rhe temperature of 
the Air, and fertility of the Soil: Secondly, 
from the ſtudy of Arts, both ingenuous and me- 
chanical : Thicdly , -of che Roman and Greek 
Monarchies: Fourthly, from the-puriry-and ſin- 
cerity of the Chriſtian Faith: Fifrhly, becauſe: 
wedwell in it, and ſo give it the firſt-place. -- 

7. Enrope be conſidered as/it ſtands di-' 
vided inte the Continent and the Mims : - the 
Continent lying all rogether , coatainerh theſe: 
Countries. 1 ; 


b 2. France.” ' 3 German 
"7. 4. traly, and the Alpes. 5. Belgium, 6. Den: 
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ey” 7. Swethlanxd: By Raffles. -9.4 Land 
0. Hungary. 121, Sclavortie;; 112..Dacvea,. 
ws Greece. Of eachof which | will give. fome 
ſhort account 3 as alſo of the png nem 


they are diſperſed; inthe Greek,| nm | 
Adriatick, Me- 


and lonijan Seas, with thoſe inuhe 
Se; and inthe Britiſh and Northern Q- 


8. Amongſt theſcI give Spainthe firſt place, 
being the moſt Weſtern Part of all the Cony- 
nent of Exrope environed on-all ſides with, the 
Sea, except. towards France; from which it is 
ſeparated by the Pyrenzan Hills : but more paxti- 
cularly, it iS bounded upon the: North with. the 
Cantabrian, on the Welt with the Arlantick Occ 
an, on the- South with the Straits of Gibratter, 
on the Eaſt with the Mediterranean, and on the 
North Eaft with the faid:Pyreazean Hills. -The 
Eigure of it. is compared by Srr.abe to: an Oxes 
hide ſpread upon the Ground ;5-the Neck whereot 
being that thmus which unites it tO France. 

9. Thegreatelt length hereof, it reckoned at 
$ao miles, the breadth where it. is. broadeſt. at 
500, the whole Circumference 2.449 'kaban 
miles :| but Mariana meaſuring the compaſsof it 
' by the bendings of the/Pyreazan Hilk, andthe 
creeks and windings of the Sea, makes thetull 
— of it ro be 2816 miles of Italian wen 

—_ ſivate io the more Southerly Part of 
the Northern-temperate Zone, and-almoſt jn the 
miciſt mm rn the fourth a ſixth” Climates ; the 

5: hours and a quarter 3 
Ty in oo Narthons Parts hereof : but 
in the extream Sough near to Grbraber.not above 
L fourtechh 
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dreth-the Air here very clear and calm, ſelddm 
rene ye Aa ms + 
_ to Dileaſes as the more Northern Regh- 


7 i. This Continent is  ſabdiided into the 
Kingdorfs of Nawarr. 2. Biſcay. 3. Guipuſton: 
hk. Leon and Ooimde. 5. Gallicins 6. Cordubn.- 
5. Granada, 8. Murcia. 9. _—_ 10. 
$. Poriugal.' 12. Falmia, 15. Catalonia.” 14 
Majorca. And 1 5. Aragon; duc-all of thamanes 
mw united in the Monarchy of Spam. A 
12. France according to the' preſent dimenſ- 
ons of it, is bounded on the Eaſt with a Brafich 
of the Alpee which divide Dauyhwme and Piemont, 
&alſo with the Countrics of Szvoy, Switzerland, 
and ſome + 0 TC the Netherlands. 
On the Weſt with the Aquitanick Ocean, -and-a 
Branch of the Pyrenzan Mountains which divide 
it from Span.'' On the North with the Engliſh 
Ocean , and'fome Parts of Bel5zow, and on the 
South with-ehe. reſt of the Pyrenzan Mountains, 
ad the Mideterranean. - 

13. The Figure of ir is almoſt {i uare, each 
ſide of the Quadrature being reckoned 600 miles 
n{cngth, bor they rhat go more exactly towork 
upon 1t, make the tenigth thereof to be 660'Trz- 
kan miles ; the breadth 570, the whole Circaas- 
ference 2040, It-is ſeated inthe Northern tem- 

ay ont g's er eng the 
where the longeſt day is 15 hours, 

med the tn Udte” Pardlet of the eighth. Clime, 
vinte the longeſt dayis 16 boursand a half, 


"4 The” Pringpdl Provinces in this foariſh- 
ing 


fourteen, which Situation chi Gomny pam 


Do—s 
- ahſio. 3 Nivermois. 9: The 
bon. _ 10. Berry. 11. Poicton. 12. Limoſin, bv. 
Piregort. 14. Quercu. 15: Aquitain, 16. Gs 
> = qe . Provence. » Danlphine. "19. Ls 


ref = Lionnois. __ cov Dutchy. 22. 


The County of Burgundy. 23. The lilands in 
the Aquitanick and Galli cams Thoſeof 
note — 1. Oleron. 2. Ree«: 3. Jarſty. 
4» Gernſey. 5. Sarks. 6. Aldernay on the ſhores 
of Nermandy of of which the four lalt are under the 
Kings of England. 
- 15- Jraly once. the Empreſs of -the greateſt 
partof the then known World, is compaſſd 
with the Adriartick,lonian and Tyrchenian Seas, 
except it be towards France and G , from 
which it is parted by the Apes; ſo thatitis ina 
manner , a Peninſula , or a Demi-Ifland; But 
more particularly it hath on the Eaſt the lower 
rt. of the Adriatick, and the Jonian Sea, 
Mich it is divided from Greece; on the W 
the River Yarws, and ſome part of the Alpes, 
by which it 1s parted from Frere , on: the' 
Northin ſome part the Abes which divide it from 
Germazy ;, aad on the other, part-of the Adria- 
tick ,; which divides it from Dalmazia ;, and On 
the South the. Tyrrchenian and TuſcanSeas'; by 
which it is ſeparated from. the-main Land of 
Africa. 
--16, lt containeth inlength from Avguſt« Pre- 
toria, now called Asſt, at the foot of the Alpes, 
unto Otranto in the molt Eaſtern Point of Che 


Kingdom of Naples 1920 Milesz in gz» 
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the River Yayo, which parts it from Provenes, to 
the mouthr of the Riyer Arfie in Frials, is 
is broadeſt, 410 miles; about Orranto, where it 
is narroweſt not above 25 miles ;, and in” the 
middle parts from the mouth of Peſears in the 
Adriatic, or Sea to the mouth of Tibey itt 
the Tuſcan _ nr _ _ 
compals by Sea-reckoging in the windings | 
_—_ of the ſhore , ' comes to 3033 miles; 
which added to the 410 which irhath by Land; 
makeup in all 3448 miles: bur if the Coaſts or 
each tide be reckoned by a ſtraight Line,then as 
Caſtaldo computes it, it comes to no more-than 
2550 miles. 

17. The whole Country lieth under the firſt 
and Tixth Climates of the Northern temperate 
Zone , which it wholly taketh up : fo that the 
longeſt day in the moſt Northern Parts is 15 
hours and three firſt parts of an hour ; thelong- 
eſt in the Southern Parts, falling ſhort a full hour 
of that length. , 


13, Jealy as it ſtands now isdivided into the 
Kinzdoms of Naples, Sicily and Sardinia. 2. The 
Land or Patrimony of the Church. 3. The 
great Dukedomof Taſcery. 4. The Common» 
wealths of Fenice, Genoa and Zaca. '5, The E- 
ſtates of Lombardy , that is the Dukedoms of 
1. Mhlain, 2. Muntus. 3. Modend: 4. Parma. 
5. _—— and thePrincipaliry of Piedmont. 

19. To the Peninſula of Jraly belong the Apes, 
aridge of Hills, wherewith as with aſtrong and 
defenſible Rampart Jcaly is aſtured againſt 'F, 


4m 
and G - They are faid to be five 
A, es conn PRIPREEE 


{ks 


' fromthe whiteneſs whereof they FF24 2ame, 


it. doth contain. the Dukedom 1c Save: 
Seigniory of Geneva; the Country, of Walkſland, 
Switzerland and the Griſons. 


- 20s Belgium , or the Netherlands, is. bounded 
. on the with Weſtphalin, Glick, Cleve,and the 
Land of Triers ,| Provinces of the higher Ger- 
»any z on the Weſt with the main Ocean, which 
divides it from Britain; on the North with the 
River Ems,which parts it from Eaſt-Friezeland; 
on the South with Picardie and Campagne two 
French Provinces ; upon the South-Ealt yith the 
Dukedom of Lorran. 

21. It is in compaſs 10colItalianor 280 Ger- 
man miles, and is ſituated in the Northern tem- 
perate Zone, under the ſeventh,eighth and ninth 
Climates : the longeſt day in the-midſt of the 
ſeventh Climate where it doth begin, being 16 
hours, iu the beginning of the ninth Climate in- 
creaſed to 16 hours z quarters, or near 17 hours, 


22, It .containeth thoſe Provinces which in 
theſe later Ages were poſſeſſed by the Houle of 
Burgindy, that is the Lordſhip of Weſt-Friezeland, 
glyento the Earls of Holland by Charles the Bald; 
the Earldom of Zrphen united unto that of Gel- 
der by Earl Ortho of Naſſau, and finally the Eſtate 

'of Groening, Over-Tſſel,and ſome part of Utrecht, 
by Charles the Fifth. As it ſtands now divided 
between the Spaniards and theStates it containeth 
the Provincesof 1. Flanders. 2. Artois. 3, Hau- 
maxle, 4. The Bilhoprick of Conbray. 5. Ne- 


mur.-. 6. Luxemburg Limbourg,! 8. Luyck: 
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therlands W onoy have vow for fooetine with 658 
drawn theit 7 Me froth the Kings of 

are 1. Holland. 2: Zeland, & Low cad pow 
4. Utrecht.. 5. Over-Yſſel. 6. Gelderland. +5. 
Zutphen. 8. Groening, 

23+ Germany is bounded on the Eaſt with Pruſe. 


| fla, Poland, and Hungary ;,on the Weſt with 


France, rniear ah Belzium ;, on the North 
with the Baltick Seas, the Ocean, and ſome part 
of Denmark; on the South with the Alps which 
part.it from Jcaly. 


| 24. ®The length from Eaſt to 'W , that. i 18 
from the Y:ſtula or Weiſſel to the Rhine, is eſtinia» 


tedat $40ltalian miles, the breadth from North 


to South, that is rom the Ocean to the Town af 
Brixenin Tyrol, 740 of the ſame miles... Sq that 
the Figure of it being near a Square, it may,taks 
up 3160 miles in-compals, or. ther _ 
tuate in the Northern temperate'Zone, between 
the middle Parallels of the fixth and tenth Cli- 
mates ; the longeſt day in the moſt Southern 
Parts being 15 hours and an half, aad in the moſh 
Northern bars andaquarter. 

25- The Principal Parts of. this great Conti: 
nefit, are 1- Cleveland. 2: The es of the 
three piritual EleQors, Colex, demrz, and Tiers, 

3. The Palatinate of the Rhine. 4. Alſaria. , 
; apr 6, Suevia or Schwaben. 7. Bavaria. F 
Auſtria and its Appendices. , 9. The Confedera-» 
tion of Waderaw. 10. SR, 11, Wirten- 
berg. 12. Baden, 13.. The Palatinate of North- 
£oia , or the Upper Palatinate. 14. Bohemia and 
the Incorporate Provinces. 15, Lomeranias 16« 
Mecklenburg. 17. The 4 3a of Branden: 


Hrs 
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burg. 13; Saxony, and the Members of it. 1g. 
The Dukedom of Bruvſwick and Lanenbirg. 20. 
The Lantgravedom of Haſſia. 21. We « 22. 
Eaſt-Friezeland. 


26. Denmark or Danemark,, reckoning in the 
Additionsof the Dukedom of Holftein, and the 
great Continent of: Norway, with the Iſles there- 
of, now all united and incorporated into one E- 
ſtate is bounded on the Eaſt with the Baltick Sea 
and ſome part of Sweden; on the Weſt with the 
main Weſtern Ocean; oh the North-Eaſt with 
a part of Sweden; full North with the main fro- 
zen Seas; and on the South with Germary,from 
which it is divided on the South-Weſt by. the 
River Abis, and onthe South-Eaſt by the Trave ; 
alittle Jfhmas or neck of Land uniting it to the 

27. Icli y in the Northern temperate 
Zone, and within the ArQick Circle; ex- 
tending from the middle Parallel of the tenth 
Clime, or 55 degree of Latitude where it joyn- 
eth with G , as faras the 71 degree where 
it hath no other bound but the frozen O- 
cean; by which account the longeſt day in the 
moſt Southern Parts is 157 hours I 
but in the Parts extreamly North, they have no 
Night for two whele Moneths, three Weeks, one 
Day, and about ſeyen hours; as on the other fide 
no day for the like c_ of time, when the 
_ is moſt remote from them, in the other Tro- 
pick. 


28. The whole Body of the Eſtate conliſteth 
chiefly of three Members. viz. 1. The ap 
+ om 
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hending both Jairlands, part of rods, mri _ 
of HS 5 ke 

Norw Nerw it felt, | andthe 
lands of the NorthernOcean. * 

29. Swethland is bounded on the Eaſt with 

, on the Weſt with the 
which divide it from Norway ; on the North 
with the great frozen Ocean ſpoken of before; 
on the South with Denmark, Liefland, and the 
Baltick Sea. 

30, It is ſituate under the ſame Parallels and 

_ with Norway , that is, from the firſt 

of the 12 Clime, where the Pole is ele: 
rated 58 degrees 26 minutes, as far as to the 71 
degree of Latitude, by which Account the long- 
eſt day in the Southern is but 18 hours; 
whereas on the fartheſt NortMt"of all the Coun- 
trey, they have no Night for almoſt three whole 
Moneths together. 

31. The whole Kingdom is divided into two 
Parts, the one lying on the Eaſt, the other on the 
Weſt of the Bay or Gulf of Bedener,being alarge 
and ſpacious branch of the Baltick Sea, extending 
from the moſt Southerly Point of Gorhland, as 
far as to Lapland on the North. According to 
which Diviſion-we have the Provinces of 1. Gorh- 
lend. 2. Sweden lying on the Welt fide of the 
Gulph. 43. Lapland Leland (hurting it up upon the 
North, 4. Bodia Or Bodden. bt Finland on the 
Eaſt ſide thereal, 6. The Sweed;ſb Iſlands, where 
it mingleth with the reſt of the Baltick, Seas. '' + 
32 Tags I _— 


436 Iq:Jntroduetion | 
on the Weſt with Z-vonia and Finlond, from which 
it is divided by great mountains and the River 
Pol», on the:Nonth: by the frotten Ocean, abd 
ſame part of, Lapland, and on the South by Li. 
zuana aPÞroyince of the Kingdoin of Poland, and 
the Crim Tartar inhabiting on the Banks of Paku 
Meotis , and the Euxine 'Sea.' It Randeth 
partly in Exrope and partly in Aſia, the River 

azass Or Dor running through it, the common 
poundary of thoſe great and -nvted-parts of the 
world, 11 

33» It is ſcituate North within the Artick Cirs 
cle ſo far, that the longeſt day in Summer will 
be full ſix months, whereas the longeſt day in 
ho, Hater parts is. but 16 hours and 'an 


; 34+ It is divided into theProvinces of 1.246f: 
covy ſpecially fo called. 2. Snoleuſeo, 3. Maſaiſty; 
4+, Pleſeo, 5, Noyagrod; the great , 6. Corelia 
7. Blarmia, 8, 4, 9. Comdpra, 10: Obdora, 
11. 7J#9ridy 12. Severia, 13: Permia, 14. Rozan, 
. 15. Wiathka, 16. Caſan, 17. Aſtracan , 18. Nove- 
gordia inferiour, 19: The Morduits or Mordua, 
20. Woronme, 21. Tuba, 22. Walodomir, 23. Duna, 
24- the Ruſlian Iſlands. 
35- Polaxd is bounded onthe Eaſt with Ruſſia, 
aed the Crim-Tartar,from whom it is parted by 
the River Boryſthenes, on the Weſt with Germa- 
ny, on the North with the Baltick Sea and ſome 
rt of Ruſſis, on the South with the Carpathian 
fountains, whichdivide it from Hungary,Tran- 
filvania, and Moldavia. Itis of figure round in 
compals 2600 miles, ſituate the 8 and 
12 Climates , ſo that»the longeſt day in the 
ſouthern parts is but 16 hours, and —_ 18 
ours ' 


_ 
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hours 'in the parts moſt North.” © EN 
26. PE ea bin - 

dom doth conhiſt, are 1. Livonia, 2. S 

3. Litnania, 4. Volkinia, 5. Podolia, '6. Ruſſia nigra, 

7. Maſſovia, 8. Po js as, 9. Prof, 10, Porerel- 

lia, 11. Poland ſpecially fo called 


37. Hurary is bounded on ths Faſt with ther 
ſlvania and Walachia, on the Welt with Sterria, 
Auſtria and Moravia,on the North with the Car- 
p&thian mountains which divide it from? 
on the South with Sclavonia, and ſome part of 
Dacia: it extendeth in length from Preſburg a- 
long the Davow to the borders of Tranſilvania, 
for the ſpace. of. 300 Engliſh miles, and 196 of 
the ſame Tae in breadth, os 

38. It licth in the Northern petite 
berwixt the middle parallels of the 7 and. 
mates, ſo that the longeſt Suffitlery 
Southern parts is but 15 hours and'an 
not above 16 hours in rhe moſt Nai 

40.. This Cquntry is c nonly divi 
the upper Hungary and the Tower, the up 
ing on the North hof the River Danow, the 
lying on the Sourh of that Ri ver, compri 
ing all Pamotid inferior and part of Sy peaibr, 
and is now polleſſed by the King of of | 

the Great Turk, who is Lo f of the _ 
by Arms and Conqueſt. 


04- Sclavenia is hounded on 'the ne nk 
Servia, Macedonia and Epirus, from which, it i $ 
parted by the Riyer Drin«s, anda line dra 
from thence unto the Adriatick, on the Welt 
with Carola in Germany , and Iftria i in the Seig- 

Ff4 . mjory 
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of Venice, from which laſt it is divided by 
Bay a Fo Arſa, on the Northwith Fang, on 
the South vith the Adriatick Sea. 

41. It is ſituate in the Northern temperate 
Zone, between the middle Parallels of the ſixth 
and ſeventh Climates, ſo that the nga day in 
Summer is about 15 hours and an hal 

- 42. This Country as it came atlaſt to be di. 
yided, between the Kings of Hwngary and the 
State of Yenice, is diſtinguiſhed into 1, Windiſch. 
land, 2. Croagia, 3. Boſnia, 4. Dalmatia, 5. 

Mia Wow a Zara, and 6. .T he Sclavonian L 


43- Dacia is bounded on the Eaſt with the 
Euxine Sea and _—_ of Thrace ;, on the 
Weſt with Fung Sclavonia; On the North 
with Podolia, 7 ſome other members of the 
Realm of Poland, on. the South with the reſt of 
Thrace and Macedonia. 

44- It lieth on both ſides of the Danow front- 
gal along ge vu and the lower Hung 

ſome part of Sclrvoria; extended frag the 

Climateto the 10; ſothat the longeſt Summers 
[In in the moſt northern parts thereof, is near 
Fn hours, and in the moſt Cakes 15 hours 3 


th Ie ſcveral Provinces comprehended un- 
Ename of Dacza,are 1. T nine 2.Mol- 
; wi 3. Walachia, 7. Raſcia, 5. Servia, 6. Bulga- 
ria, the firſt four in old Dacia, on the North 
fide of the Davww; the two laſt in new Dacia, 
on the South thereof. 

45- Greece in the preſent Latitnde and cx- 
tent thereof, is bounded on the Eaſt with the 
pegs, 
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Propontick , Helleſpont, and -Seas, on 
the Weſt with the Adriatick; onthe North with 
Mount Hemus which parteth it from Bulgaria , 
Servia and ſome part of 1lyricum ;, and on the 
South with the Sea/onia; io that it is ina man- 
ner a Peninſula or Demi-Iſland, environed on three 
ſides by the Sea, on the fourth only united tothe 
reſt of Europe. 

46, It is ſcituate 4n the northern temperate 
Zone, under the fifth and ſixth Climates-, the 
longeſt day being 15 hours. 

47- In this Country formerly ſo famous for 
learning and government, the ſeveral Proyin- 
ces are 1. Peloponneſus, 2. Achaia, 3, Epirus, 4. At: 
bania, 5. Macedon, 6. Thrace, 7. The Iſlands of 
the Propontick ;- $. Egean, and 9. The lonian 
Seas, and 10, finally the iſle of Crete. 

And thus I haye given you a briet deſcription 
of rhoſe Countries which are comprehended' int 
the Continent of Exrepe; the lſands-in this 
of the world are many ; I will mention only ſome 
few, Theſe two jn the Britiſh and Northern O. 
ccan, known by the names of Great Britain and 
Ireland are the moſt famous, to which may bead- 
ded Greenland. 1n: the Me&terranaen Sea you 
have the Iſlands of Sicilia, Sardinia, Corſica and 
Crete , Which is now called Cardia the greater 
and the leſs: As for the other Iſlands belongi 
to this part of the world, the Reader may 
a more mr deſcription from them who 
have or write more largely of thus ſubjects 
This we deem ſufficient for our preſent purpoſe; 
Lct this then ſuffice for the deſcription of the 
liclt part of the World calked Exrope. | 


CHAP. 
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Of Aſa. 


Sia is bound on the Weſt with the Nedite- 
ranean and ' Egzan Seas, the Helleſphnr, 
Propontis , Thracian Boſphorus and the Enxine 
Sca, rhe Palni” Metis, the Rivers Tanais and Du- 
ins, a Line being drawn from the firſt of the 
two ſaid Rivers unto the other, by all which ir is 
parted from Ewrope; on the North it hath'the 
main Scythick- Ocean; buron rhe Eaſt the Indi- 
an Ocean, 'and Aare del Exr by which it is fepa- 
rated from America ; on the South the Mediter- 
ranean, or that part of it, "which is called the 
Carpathian Sea, waſhing the ſhoars of ' Aratolia, 
and the main Southern Ocean, paſing along the 
Indian, Perſian and Arabian Coaſts: and finally 
on the ſouth-weſt, thered Sea or Bay of 4ra- 
bia, by which it is parted” from Africk, * Envi- 
roned onalMfides with the Sea,” 'or ſome Sea like 
Rivers, except, a narrow Tthmr in the ſouth- 
weſt; whichjoyns it to Afzc,; and the ſpace' of 
ground ( whatſoever it be ) between Dana and 
Tanais, ori the North-weſt- which unites it to 
Europe. fog | 
"42, It is frruated Eaſt and Wefft,, from the 52 
to the 165 degree of Longitude; and North 
and South from the 32 oy of ' Latitude to 
the very Xquator; ſome of the Iſlands only ly- 
' Ing on the South of that Circle: ſo that the 
longeſt ſnirmiers day in rhe' {ſouthern 'parts, Is 
but twelve hours, but inthe moſt northern parts 
hercof almoſt four whole Months oF 
3. us 
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3. This Conntry hath heretofore been had it! 
ſpecial honour ;, 1. For the creation of Man, 
who had his firſt making in this part of the 
World. 2. Becauſe in this part oft ſtood the 
Garden of Eden, which. he had for the firſt 
place of his habitation. 3. Becanſe here flou- 
riſhed the four firſt great Monarchies of the'AF 
ſyrians, Babylonians, Medes and Perſians.” - 4, 
Becauſe it was the Scene of almoſt all the memo» 
rable Actions which are recorded by the pen- 
men-of the Scriptures. 5. Becauſe our Sayzour 
Chriſt -was borne here, and here wrought his 
moſt. divine Miracles, and accompliſhed the 
great work of our Redemption. © 6. And final- 
ly,” becauſe from hence all Nations of the World 
had their firſt beginning, on the diſperſion which 
was made by the Sons of Noah after their vain 
artempt at Babel. 
. This part of the World for the better yn- 
d ingof the Greek and the Roman Stories 
and the e'of the Aſſyrian, Babyloman and 
the Perſian Monarchies, to which the holy Scri 
tures do ſo mnch relate, we ſhall confider as di- 
vided into the Regions of 1. Anatolia or Aſia 
minor. 2. MW. 3. == 4. Arabia. 5. Chal- 
dea. 6. Mie 7. Meſopotamia. 8. T urcoma- 
nia. 9. Media. 10. Perſia. 11. Taytaria. 12. 


China. '1 3. dia. and 14. the Oriental lands. . 


Anatolia ox Aſia minor.. 


Anatolia Or Aſia minor, is bounded on the Eaſt 
with the River Expbrates, by which it 1s par- 
ted from the greater Aſa; on the Weſt with 
the Thracian Boſphorns, Propontis, hun 

e 
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nag app bc which it is parted from Eu. 


onthe North with Pontus Exxinus, called 
alſomhe black Sea, and Mare e and on 
the _ gy ra the Ly and Pam- 


ona” nyo of the Mediterranean, 
rw rIR it is Demi- or Peninſula environed 
on all ſides with water, exceptinga ſmall 1#hmus 
or Neck of Land extending . from the head of 
ates to the Euxine Sea, by which itis joy- 

to the reſt of Aſia. 

It reacheth from the 51 to the 72 degree of 

itude, and from the 36 to the 45 degree 
of Latitude, and lyeth almoſt in the ſame poſi- 
tion with Jtaly, extending from the middle Pa- 
rallel of the fourth Clime, to the middle Parallel 
of the fixth, ſo that the longeſt ſummers day in 
the Southern Parts, is about 14 hours and a 
half; and one hour longer in thoſe parts which 
lie moſt towards the North. 

* The Provinces into which it was divided be+ 
fore the Roman Conqueſt were , 1. Bithynia, 2. 
Pontus. 3. Paphlagonia. 4. Galatia. x. Cappadocia. 
- Armenia Major & Minor... 7. Phrygia, miner, 

8. Phrygia major. 9. ha thegreater and the 
leſs. 10. Aſia ſpecially "_ called, comprehending 
olis and Ionia. 11. Lydia. 12. Caria. 13. Ly 
Cia, 14. Lycaoria. 15. Piſidia. 16, Pampbylia. 
17. Jſauria. 18. Cilia. The Province of 
the Aſian Iſles, whereof the molt principal are 


1..T enedos. 2, Chios. 3+ Samos. 4. Choos. 5. Ica- 
ria. 6. Leſbos. 57. Patmos. 8. Claros. 9 Carpa- 
thos. 10. Rhodes. 


Cyprus 


d 


Cyprus. 


Cyprus is ſitnated in the Syrian and Cilician 
Seas, exrtendedin lengrh from Eaſt ro Weſt 200 
miles, in breadth 60 the whole' compaſs reck- 
oned 550, diſtant abour 60 miles from the 
Shores of Clilicia in Aſia minor,/ and about - one 
hundred from the main Land of Syris. 

It is ſituated under the fourth Climate , 
that the longeſt day in Summer is no more than 
14 hours and a half. 6 at 

Divided by Prolemy into the 4 provinces of 
1. Paphia. 2. Amathaſia. 3. Lepathia. 4. Sala- 

e. : 


m4 


Syria. 


Syria is bounded on the Eaſt with the Riyer 
Euphrates by which it is parted from Meſapors- 
mia; on the Weſt with the Mediterranean Sea 
on the North with Cilicia and Armenia minor, 
parted from the laſt by mount Tawwas;' andon 
the South with Paleſtine, and ſome parts of 4- 
rabia. The length hereof from Mount Tarn 
to the Edge of Arabia, is aid to be y25 Mikes 3 
the breadth from the Mediterranean to the Ri- 
ver Euphrates 470 Miles, drawing ſomewhat 
near unto a Square. | 

The adole Country was antiently divided in- 
to theſe ſix parts. 1. Phanicia. 2. Paleſtine. 3.Sy- 
ria ſpecially ſo called. 4. Comagena. 5. Palmyrene. 
and Celoſyria , or Syria Crva. | 


Arabia 


Arabia. . 


Arabia hath on the, Eaſt Ghaldea and the Bay 
or Gulf of Perſi4; on the Well Paleſtine, ſome 
part of Ezypr, and the whole courſe of the 
redSea, on the North the River Exphrates with 
ſome parts of Syri« and Paleſtine, and on the 
South the main ſouthern Ocean, It is incircuit 
about 4000 Miles, but of ſo unequal and hete- 

eneous Compoſition, that no general Cha. 

can be given of it, and therefore we muſt 

look upon it as it ſtands divided into Arabia De- 

ſerta, 2. Arabia Petrea. 3» Arabia Felix and 
4. The Arabick Iſlands. 


Chaldea. 


Chaldex is bounded on the Eaft with Suſana 
a Province of Perſia ; on the Weſt with Arabia 
deſerta ; on the North with Ad:ſopotamia ;, and on 
the South with the Perſian Bay aud the reſt of 
Deſerta. 


Aſlyria. 


Aſſyria is bounded on the Eaſt with Medsa, 
from which it is parted by the Mountain called 
Coathras ; onthe Welt with Meſoporamia, from 
which it is divided by the River Tygrisz on the 
South with S#ſiana; and onthe North with ſome 
part of Tarcomania; it was antiently divided 
to fix parts.. 1. Arraphachitis. 2. Adiabene« 
3+ Calacine. 4. Aobelites. 5. Apolloniazes. 


Meſopotamia 


_—— 
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"*""Mchopotaniia. | op: 


Meſopotamia is bounded on the Eaſt with the 
River Ty9r3s by which it is parted from Afyria 
on the Weſt with Emphrares which divides it 
from Comagena aProvince of Syria; on the North 
with Mount Tawrss; by which it is ſeparated 
from Armenia major; and on the South with Chal- 
dea and Arabia deſerts from which laſt it is par+ 
ted by the bendings of Euphrates alſo. It was 
antiently divided into, 1. Anthemaſia. 2. Chal- 
citis,", 3. Canlanitis. 4. Acchabene. 5, Anco- 
rabitis and 6. Ingine. 


- 


Turcomania. 


Turcomania is bounded on the Eaſt with Media 
and the Caſpian Sea; on the Weſt with the Exx- 
we Sea, Cappadocia and Armenia -nmor ; on the 
North with Tartary, and on the South with Me- 
ſopotamia and Aſyria. A Countrey which con- 
ſiſteth of four Provinces. 1. Armenia major Or 
Turcomania properly and ſpecially ſo «1a 
Colchis. 3. Iberia. 4. Albania. 


Media. 


Media is bounded on the Eaſt with Parthia, 
and ſome part of Oryrcana, Proviftcesof the 
Perſian Empire; on the Weſt with Armenia ma- 
jor, and ſome part of Aſjie;;00 the North 
with the CaſpianSca and thoſe/parts of Armenia 
major, Which now pals in theaccount of beria, 
Gtorgia;, and on the South with Perſia,” // Itisnow 


divided 
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divided into two Provinces, 1. Arropatia. 2. Me 
dia major. -4 


Perſia. 


Perſia is bounded on the Eaſt with &:die; on 
the Weſt with Media, Afſyria, and Chaldea; on 
the North with Tar:ry, on the South withthe 
main Ocean. 

It is divided into the particular Provinces of 
1. Suſiana. 2. Perſis. 3%. Ormur, 4 Carma- 
mia. 5. Gedroſia, 6. Drangiana, 5. Aracho- 
ſia. 8. Paropamiſus. 9g. Aria. 10. Parthia. 
11. Hyrcania. 12. Margiana and 13. Baltria. 


Tartaria. 


Tartaria is bounded on the Eaſt with China, 
the Oriental Ocean, and the Straits of 4- 
@:, by which it is parted from America, ofithe 
Weſt with R«ſſia and Podolia, a Province of the 
Realm of Poland; on the North with the main 
Scythick or frozen Ocean; and on the South 
with part of Chine, from which it is ſeparated 
by a mighty Wall, ſome part of India, the Ri- 
ver Oxus parting itfrom Baltriaand Margiana, 
two Perſian Provinces; the Caſpian Sea which 
ſeparates it from Addie and Hyrcania; the Cu- 
c Mountains interpoſing between it and 

urcomania ; and the Enxine Sea which divideth 
it from Anatolia and Thrace. | 

It reacheth from- the 5o degree of Longitude 
tothe 195 Which is 145 degrees from Welt to 
Eaſt; and from the 40 degree of Northern Lx 
titude,, unto the 80, which is withia 10 de- 


f the = it ſelf, By which 4 
OT tn« it .w | it 
icth fromthe beginning of heixrh Cline woes 
the longeſt day in Summer is 15 hours, tillthey 
ceaſe meaſuring the Climates, the longeſt day 
in the moſt Northerl parts hereof being full fix 
Months, and in the winter halfof the Year, the 
night SC | » 

It is now divided into theſe fiye parts. 1. Ta 
taria Precapenſis. 2. Aſiatica. 3. Antiqua. 4: 
Zagathay. 5. Cathay. x | 


China, 


China is bounded on the North with Akay atid 
the Eaſtern Tartars, from which it is ſeparated- 
by a centinued Chain of Hills, part of thoſe of 
Ararat, and where that chain is broken off of 
interrupted, with a great wall extended 400 
Leagues in length ; on the South partly with 
Cauchin China a Province of India, partly with 
the Ocean; on the Eaſt with the oriental Ocean, 
and on the Weſt with part of India and Cathay: 
[t reacheth from the 130 to the 160 degree 
of Longitude, and from the Tropick of Cancer 
to the 53 degree of Latitude; ſo that it lieth 
under all the Climes from the third to the ninth 
incluſively. The longeſt ſummers day in. the 
ſouthern parts being 1 z, hours and 4o Minutes 
increaſed un the molt northera parts to 15 bours 
and 3 quarters. - . En 
It containeth no fewer than 15 Provinces. 1, 

Canton. 2. Foquien. 3. Olam. 4. 51 5- 
Talenchia. 6. Canſay. 7. Minchin. 8. Ochi= 
a. g. Honan. 10. Pajnia. 11. Taitate 124 
Qninchen. 13. Chagnian 14. Suſnay. 15. On 
G [4 , niſay: 
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niſay. Beſides the provinces of Sithuer, the 
"of Chorea all 


the Iſland of Chraxan. 
India. 


T«dia'is bounded on the Eaſt with the Orien- 
tal Ocean and ſome part of China; on the Weſt 
with'the Perſian Empire; on the North with 
ſome Branches of Mount Taurns, which divide 
it from Tartary; on the South with the In- 

Extended from 106 to 159 degrees of Lon- 
gitude, and from the «Equator to the 44th de- 

ree of Northern Latitude, by which account it 
eth from the beginning of the firſt to the end 
ofthe ſixth Clime;the longeſt Summers day in the 
fouthern Parts being 12 hours onely, and in 
the parts moſt North 15 hours and a half. 
he whole Country1s divided into two main 
parts, Ihdia intra Gangem, and India extra Gan- 
vem, 


The Oriental Iſlands. 


The Oriental Tflands are 1. Zapar. 2. The 
Philippine and Iſles adjoyning. 3. The Iflands 
of Bantam. 4. The Moluccoes. 5. Thoſe cal- 
led Sinda or the Celebes. 6. Fava. 7. Borneo. 


8. Sumatra. 9g. Ciilar. and 10. others of leſs 
note. 
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CHAP. V. 


Of Africk. 


Frick, is bounded on the Eaſt by the Red 
Sea, and Bay of Arabia, by which it is 
parted from Aſia; onthe Welt by the main At- 
lantick Oceans interpoling between it and Ame- 
rica ; on the North by the Mediterranean Sea, 
which divides it from Exrope and Anatolia; and 
on the on wah __ I Ocean, ſe- 
parating it from Terra Auſtralis incognita or the 
Nh continent, parted Frome the reſt of 
the World except 4/{a.only, to which it is joy- * 
ned by a narrow 1thmus not.aboye 60 miles 10, 
length. 
fr is ſituate for the moſt part under the Tor. 
rid Zones, the equator crofling it almoſt in the 
midſt, It is now commonly divided into theſe 
ſeven parts. 1. e£zypt. 2. Barbary or the 
Roman Africk. 3. Numidia. 4+ Lybia. 5. Ter- 
ra Nigritarum. 6. «Athiopia ſuperior. and 7. HE- 
thiopia inferior. | 


EXgypt. 


efeypt is bounded on the Eaſt with [dumes, 
and the Bay of Arabia, on the Weſt with Zar- 
bary, Numidia, and partof Lybia, onthe North 
with the Mcditerrancan — on the South with 
Athiopia ior,or the Abyſſyn Emperor; it 1s 
_—_ nn: ſecond and fiſch Climates, ſo 
that the longeſt day in Summer is but thirteen 

hours and a half. | 
Gg 2 * Barbary, 


Barbary. 


Barbaryis bounded on the Eaſt with Cyrenas- 
ca; on the Weſt with the Atlantick Ocean; on 
the North with the Mediterranean Sea, the 
Straits of Gibralter and ſome part of the Atlan- 
tick alſo; on the South with Mount Atlas, by 
which it is ſeparated from Lybia inferior or the 
Deſfarts of Lybia. 

It is ſituated under the third and fourth Cli- 
mates: ſo that the longeſt Summers day in the 
parts moſt South, amounteth to 13 hoursand 3z 
quarters, and in the moſt northern parts it is 14 
hours and a quarter. This country is now re- 
duced to the Kingdoms of 1. Twms.' 2. Tremeſch 
or Algiers. 3. Feſſe and 4. Morocco. 


Numidia. 


Numidiais bounded on the Eaſt with Egypr, 
on the Weſt with the Atlantick Ocean; on the 
North with Mount Arlas, which parteth it from 
Barbary and Cyrene ; on the South with Lybia 
Deſerta. 


Lybia. 


Lybia is either Interior or Deſerta, Libia inte- 
Toy is bounded on the North with Mount Arlas 
by which it is parted from Barbary and Cyrenai- 
ca; on the Eaſt with Lybia Marmarica interpo- 
ſed between it and Egype, and part of e/rhiopia 
ſuperior, or the Habaſline Empirez on the South 
with Arbiopia inferior, and the Landof the Ne- 
Tp. groes 
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groes; and on the Weſt with the main Atlan- 
tick Ocean. : 

Lybia deſerta is bounded on the North with 
Numidia or Biledulgerid;, onthe South with the 
Land of the Negroes; and on the Welk with Gx- 
laa another Province of the Negroes interpoſed 
between it and the-Atlantick. . 


Terra Nigritarum. 


Terra Nigritarum or the Land of the 
is bounded on the Eaſt with «£thjopia $ S 
on the Weſt with the Atlantick Ocean; on the 
North with Lybi« deſerta and on the South with 
the Ethiopick Ocean, and part of <£thiopia 
| Inferior. | 
Ethiopia Superior. 


ons 4 Superior is bounded on the Eaſt with 
the Red Sea and the Sinus Barbaricus; on the 


Welt with LZybia Interior, the Realm of Nubid 
in the Land of the Negroes and part of the 
Kingdoms of Coangoin the other eArhiopia; on 
the North with Egypr and Lybia Marmarica, 
and on the South ' with the Mountains of the 
Moon, by which it is parted from the main Body 
of «Ethiopia Inferior. 

It isſituate on both ſides of the py mae, 
extending from the South Parallel of ſeven de- 
grees, where it meeteth with ſome part of the 
other Xthiopiato the Northern end of the Iſle of 
Meroz, ſituated under the fifth Parallel on the 
North of that Circle. 


Gg 3 _ Ethiopia 
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Ethiopia Inferior. 


Mthiopia inferior is bounded on the Eaſt wit 
the Red Sea; on the Weſt with the Ethiopick 
Ocean ; on. the North with Terra Nigritarnm, 
and the higher Arhiopia;, and- on the South 
where itendeth, is a point of a Conus, with the 
main Ocean parting it from the,Southern undiſ- 
covered Continent. This in Prolemyes time went 


ynder-the mame bf Terra incognita. 
#. 'C'H A P. IV. 
Of America. 


1s bounded on the Ealt with the Atlantick * 
Dean and the Yergivian Seas} 'by which it 18 par- 
ted from Earope and Africa; on the Welt with - 
the Pacifick, Ocean, which divides it from Aſa; 
onthe South with ſoine part of Terra Aiſtralis 
zncoonita, from which it is ſeparated by a long, . 
but narrow Strait , called the Straits of Me 

ellan;, the North bounds of it hitherto not 
fo well diſcovered, as that. we can certaitly at: 
firm ittobe Iſland or Continebt. 

It is called by ſome and that moſt aptly, The 
new World ; New for the late diſcovery, and 
World for the yaſt greatneſs of it. "The whote 
is naturally divided into two great Peniuſulgs, - 
whereof that towards the North is called Mex#- 
cans. That towards the South hath the name 
pf Pernana: the If bmis which joyneth thefttwo 

| | | together 


Ave the fourth and laſt part of the World 
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p "WY cogether is very long, but narrow in fome Pla 
-- ces not above 120 mules from Sea to Sea, ilmany 


> 
4 
, 
l 


— 


ad 
b 


#® above, ſeventeen. 


\ 7. Grangy and 8. Paria; "The Wlands'w 


The Northern Peninſula called Mexicays; $i 
be moſt properly divided iotothe Crerrand 
INands ; The Continent again into the leveral 
Provinces of 1. Eſtotiland , 2. Novd Francia ; 
3. Virginia, 4+. Florida, 5. Calsfornija, 6«' Novus 
Galligia,, 9.: Nova Hiſpania, 8, Guntimala, The 
Southern Peninſula called Peruana, taking in ſome 
part of the 1thmus, hath on the Continent the 
Provinces of 1. Caſtella Aurea, 2. Nova Granada; 
3. Peru, 4. Chile , 5. Paraguay y 6- Braſu, 


belong to both,are diſperſed either in theSouth» 
ern Ocean called Mare del Zur, where-theri8 
not any one of Note but thoſe called Zos; Lgdro- 
es and the Iflands of Solomon, Or inthe Norths 


. ern Ocean called Mare del Noords, reduced unto 
the Caribes, Porto-Rico , 'Hiſpamola , Cuba and 


Famaica. And thus much, concerning the peat 


' and known parts of the Terreſtrial Globes Ns 


— 
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Of the Deſcription of the Terreſtrial Globe by Maps 
Umuerſal and Particular, - 2187 3 


14 3:3 10 

TT [therto we have ſpoken of the trueand 
L Terreſtrial Globe, and of the ure 
thereof by Circles, Zones, and Climates, -abAtis 


* uſyally repreſented by a$phere or Globe, which 


mult be confeſſed to be the neareſt aud-the m 
commenturable to natuse, : Ver. it may: allo: 
 Gga de- 


= 
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deſtribed vpon aplain, in whole or in part 
ſeveral ways : But thoſe which are moſt uſeful 
and artificial are theſe two, by Parallelogram and 
by Planiſphere. 

2. The - en thereof by Parallelogram 
is thus, the Parallelogram is divided inthe midſt 
by a linedrawn from North to South, paſſing by 
the Azores or Canaries for the great Meridian. 
Croſs to this and at eight Angles, another line 
js drawn from Eaſt to Weſt for the e/£quaror 
then two parallels to each to comprehend the 
figure, in the ſquares whereof there are ſet down 
four parts of the world rather than the whole : 
And this way of deſcription though not exact or 
near'tothe natural, hath yet been followed by 
fach aFought ſtill to be accounted excellent, and 
is the form of our plain Charts, and in places 
near'the-Xquinottial may he uſed without com- 
mitting any great error; beeauſe the Meridians 
about the /EquinoCtial are equi-diſtant , but as 
they draw up towards the Pole, they do upon 
the Globe come nearer and nearer together, to 
ſhew that their diſtance is proportionably dimi- 
. nithed till it come to a concurrence, and anſwe- 
rably the Parallels as they are deeper in latitude, 
ſo they grow leſs and leſs with the Sphere; ſo 
that at 60 degrees, the EquinoCtial is double to 
the parallel of Latitude, and ſo proportionably 
of the reſt. 

3.' Hence it followeth, that if the picture of 
the earth be drawn upon a Parallelogram,ſo that 
the Meridians be equally diſtant throughout, and 
theParallels equally extended, -the Parglel of 60 
degrees ſhall be as greatas the line of the e£qua- 
for itſelf is,and he that coaſterh about the world 

11 
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in the latitude of 60 degrees, ſhall haye as farto 
go by this Map, as hethat doth it in the | 
ror, though the way be but half as long. For 
the longitude of the Earth in the £quaror it ſelf, 
is 21600; but in the Parallel of 60 but 10800 
miles. So two Cities under the ſame parallel of 
60, ſhall be of equal Longitude to other two un-' 
der the Line, and yet the firſt two ſhall be but 
50, the other two an hundred miles diſtant. So 
two Ships departing from the Equator at 60 
miles diſtance, and coming up to the Parallel of 
60, ſhall be thirty miles nearer, and yet each of 
them keep the ſame Meridians and fail by this 
Card upon the very points of the Compaſs at 
which they ſet forth. This was complained of 
by Martin Cortez, and others , and the learned 
Mercator conſidering well of it, *cauſed the de- 
grees of the Parallel to increaſe by a proportion 
towards the Pole. The Mathematical Genera- 
tion whereof, Mr. Wright in the ſecond Chapter 
of his Correltion of Errors in Navigation, hath 
ſought by the inſcription of a Planiſphere into a 
Concave Cylinder. And this deſcription of 
the Earth upon a Parallelogram, may mdeed be 
ſo ordered by Art, as to give a true account of 
the ſcituation and diſtance of the parts, but can- 
not be fitted to repreſent the figure of the 
whole. 

4. The deſcription therefore of the whole by 
Planiſphere is much better, becauſe it repreſents 
the face. of the Earth upon a plain, in its own 
proper Spherical Figure as upon the Globe it 
ſelf, This deſcription cannot well be contrived 
upon ſo few as one Circle or more than two. 
Suppoſe: then the Globe to be divided into 

two 
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two equal parts or Hemiſpheres,which cannot be 
done but by a great Circle ; And therefare it 
muſt be done by: the eAgzaror or Meridian (for 
the Colure is all one with the Meridian) the Ho- 
rizon cannot fix; and the Zodiack hath nothing 
to do here. 

5- Suppoſe then the Globe to be flatted upon 
the plain of the Zquator , and you have the 
firſt way of projcCtion dividing the Globe into 
the North and South Hemiſpheres. 

In this projeCtion the Pole is the Centre, the 
e Equator 18 the Circumference divided into 360 
degrees of Longitude , the Parallels are whole 
Curcles, the Meridians are ſtreight lines , the 
Parallels are Parallels indeed, and the Meridians 
equi.diſtantly concur, and therefore all the de- 
grees are equal. After this way of projeCtion, 
Prolemy deſcribes that part of the habitable world 
which was diſcovered to his time. 

6. Suppoſe the Globe to be flatted upon the 
plain of the Meridian, and+ you have the other 
way of projeCtion;the «Aquator here is aſtreight 
line, the great Meridian a whole Circle, in this 
Section the Meridians do not equi-diſtantly con- 
cur , the 'Parallels are not Parallels indeed , 
and therefore the degrees are all un- 


equal. 91. 4 
However , this latter way is that which 1s 


now molt and indced altogether in ule. 

7. Particular Maps are but limbs of the 
Globe, and thercfore though they are- drawn 
alunder , yet are they ſtill to be done with 
that proportion , as a remembring cye may 
juddenly acknowledge ,, and joyn them; to the 
whole Body. 


The 


\ 
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The Projettion is moſt commonly upon aParatf- 
lelogram, inwhich the Latitude is to be - 
ſed by Parallels from North to: South, and the 
Longitude by Meridians from Weſt to Eaſt at 
10 or 15 degrees diſtance, as you pleaſe, and 
may be drawn either by circle ar right Lines; 
but if they be right Lines, the Meridians arenot 
to be drawn parallel, but inclining and concur- 
ring, toſhew the nature of the whole, whereof 
they are ſuch parts. For the Graduation; the ' 
degrees of Longitude are moſt commonly divi- 
/ dedupon the North and South fides of the Pa- 
""rallelogram; the degrees of Latitudeupon the 
Eaſt and Weſt ſides, or otherwiſe upon the 
moſt Eaſtern or Weſtern Meridian of the Map, 
withif the fquare. Bur it hath ſeemed gogedts. 
ſome in paxticular deſcriptions to umakend! 
graduation or projection at all ; but. to -putithe 
matter off toa ſcate of Miles, and leave the reſt: 
to be believed. TTY: 

The differcace -of Miles in feveral Countries 
is great, but it; will be enough to know that the: 
Italian and Engliſh, are reckoned for all one; 
and four of thele do make a German Mile; two 
a French League. The Swediſh or Daniſh Mile 
conſiſteth of 5 Miles Engliſh and ſomewhat more. 
Sixty common Engliſh and lralian Miles anſwer 
toa degree of ayreat Circle. . 

Now as the Miles of ſeveral Countries dove- 
ry much differ, ſo thoſe of the ſame do not ve- 
ry much agree: and thercforethe ſcalesare com- 
monly written upon with Aza, Mediocriaand 
Parva, toyſhew the difference. * In ſome Maps 
you ſhall find the Miles thus hiddenly ſet down, 
and the meaning is, that you ſhould meaſurethe 
Mikaria 
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Milkaria magna upon the lowermoſt Line, the } 


Parva upon the up ſ; and the Mediocria 
ypon the middlemoſt. 


Scala Millzarium. 


AER 
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The uſe ofthe Scale is for the meaſuring the 
g—__ of places in the Map, by ſetting one 
of your Compaſſes in the little circle repre- 
ſenting one place, and the other foot in the like 
little circle repreſenting another, the Compaſles 
kept at that diſtance being applied to the Scale, 
- will ſhew the number of great or middle Miles 
according as the inhabitants of thoſe places are 
known to reckon, 


Sol: Deo Gloria 
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| A View of the more Notable Epoche 


Years of 
Epoche. theJulian| M 
Period 
Creation of the World 765 |Fan. x 
Ara of the Olympiades 3938 
The ing of Rome 4961 
ma Nabonaſſer 3667 [Feb. 2 
g1nning Metons Cyrcle. 4281 |7anen 
of the periods of Calippus | 4384 po 
\ The Death of 4lexander the grear 4390 (No. 12 
Ara of the Caldees 4403 (0A. 1 
The </£ra of Dionyſfus 4429 Atar. 
The beginning of the Chriſtian <&r« falls | Years 
in the 4713 year of the Julian Period. | Chriſt | 
The Dioclefian «/£r4 234 . 2 
The Turkiſh £rz or H:zyra 622 |Zuly 1 
Perſian «&r4 from I:ſdagird 632 |7ant1 
«14 from the Perſian Sultan 1079 I 
Days in the Year of 
Jelian Accomge Agyjt and Perſian Accompr 
liotolo | 41-1510 11010109 
21ojo[o 73c} $19[0 21210[0 
z31jojojo| jrogs]7 1519 317] ©} 
FICICIE 1451191010 4 o| 
1sfolojo} jr826]z|5j0 5P| © 
61o|o|o| |2191]5|0[0 «64 
7joJojo] [2556171519 7191? 
$jololo} [29220 lojo0 815]0 
9101910 3287[2|5|o. | oÞ|c 
tolololo 2652|5lolo! '1d9!o! 


| 
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Days in _—_ Days in Kg Days in Perſian 
Mont Months Months 
Comon [Biſex}14,% 39|Pharvadin - 30 
Fanuary 31 30 |Paophi 60|Aripehaſt 60 
February $$] 60 [A4thy 90|Chortat 90 
March gol -91 (Cheat 129\Tirma 120 
April 120, 121 [Tybs 1 50|Mertat 150 
May 151] 152 |Michiy 180|Sachrixy 180 
Jane 181] 182 |Phamenoth 210|Macherma 210 

| Fuly *212; 213 \Pharmuthi 240|4pming 

Auguſt 243; 244 [Pachon 270] Wahab 5 345 
September 273 274 Payny 300|Aderma 275 
Offtober 304 305 Epbyyhi 3 39}Dima 305 
November 334 335 |Meſor 330|Prechmam 235 
December 355 366 |Epagomens 35 5 [Apbander 365 

79 Days in Turkiſh 

Days in Turkiſh or Arabical Years das 
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I; 354 | 21 7442| 

2 793 | 22 7796} 

3 |*1063 23 ov] 

4 | ©1417 24 8505} 

$11772 25 8359 

6 | *2126 26 9213 

7] -2480 27 9568 

8] 2835 28 9922 

9| *3189 29 10276 
10 | 3543 300] 10631 [© 
11 | *3898 60,0 21262 [© 
12] *4252 90,9] 318939 
13 | *4607 120 ,0 | 4252410 
14 | *49651 150/01 5315510 
Is | *5215 i180 |o | 63786 |0 
15 | *5670 21010] 7441710 
17 |*6024 24010] 0504810 
18 |*6378 270;0] 95679109 
19 | -6733 Land by lo63440 10 

| 20:74) | 


Mubarros 30]. 


Sapber 59 
Rabit 1. 89 
[Rabie 2. 118 


'Giumadi 1. 148 
Giumadi 2. 177 
Regtb 207 
Sahahs 236 
Ramaddan 266 
Scheval 295 
Dulkbadati 325 
Dſulbitts- 5354 
cbe true [ 

In anno A- 
\bundants $359 
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A Table ſhewing the Dominical Letter, Gol ll 
den Number andEpadt, according to the Jil- 
lian account for ever, aid in Bp Oregyrinn, 
till the Year 1700. 


 (G | Juban}Gregor.] 
L EF 1-1 | Fear |\; pat| Epat 
1672] 1) GF |-CB 1692] if 110 T 
GH 2E | A} 1673 22 | 12 
167413/D | G 1674 ; 3 23 | 
16751 4' C | F 1675 14 4 
—— ena 7 mrs —Q cx cw ou, 
1676] 5/BA | ED | 1676 | 5] 25 | 15 | 
167:z76/G | C | 1677 6 | 26\f 
1678} 7]F | B 1678 17 7.1 
167518 E | A 1679 28 | 18 | 
1680] 9 DC | GE 1680 3 23 | 
1631110 B E 1681 [to] 20 io | 
1682111 A D 1682 [11] 1 21 | 
1683/12 G | C | 1683 [12] 12 2" 
1684/13 FE BA 1684-113] 23 TIP q 
i685]14 D G 1685 [xg} '4 24 
1686115 C I 1686 [rs}. 15 "bY * 
1685116, B E 1687 [16] 26 16_ | 
1688117; AG | DC 1638 [19] 7 17 
1689118 F B 1689 [18-18 2 
1690/19 E | A 1690 I19? '29 19 
--— — ME. The anticipation of the 
169221 CB |'FE Gregorian Calendar. © | 
1693, 22 A D From 5 Oftober"1582D.10 * 
[69423 G | C From 24 Feb. r700D.ou] 
w952g FB, From 24 Ftb, 1800D,12! 
169625 ED | AG From 24 Feb. 1900D.r3 
11697 26 C F From 24 Feb. 2100D.14 
1698 27 B | 'E From 24 Feb. 2200D.15\/ 
169928 A D From 24 Feb. 2320D.16 + 
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a Table ſhewing the Dominical Letter, Gol - 
den Number and Epadt, according to the Jit- 
lian account for ever, aid in the Gregorian, 
till the Year 1700. 

SL 

1672] r| GF |-CB 1672 | 

6312 E | af} 1673 

167413} D | G 1674 

67514'C | F 1675 

ml” * FP 3". — 

1696] 5i1BA | ED | 1676 

1677 6 G6 |C | 1677 

163817 F | B 1678 

—:, hx 0 £\. 1679 

1680] 5 DC | GE | 1680 

1681110 B E | 1681 

1682111 A | D [1658s | 

168312 G | C | 1683 

1684/13 FE | B& 1684 

685114 D G 1685 

1686115 C F. 1636 

168-9116, B E 1687 

1688]17 AG | DC 1688 

168918 F | B 168g 

1690119 E | A 1690 

1691ſ20 D | G The anticipati 

169221 CB |'FE Gregonan Calendar 

169322 A | D From 5 Oftober 1582D.10 * 

wm; 23G | C From 24 Feb. 1500D.11 

1695 24 F L From 24 Feb, 

169625 ED | AG From 24 Feb. 1900D.r3 © 

169726 C FF From 24 Feb. 

169827 B | E From 24 Feb. 2200D.15\ 

169928 A 1 D From 24 Feb. 
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X x'vIll 


IX 


1IVIIF [XIN 
NXVETY ED 
XXyY (VI XVII 
[xxIv Mo XVI 
Tv 
_ 1M xy 
XX1 Il XV! 
XX I [XII 
x | _ A 
X 
IT AXVIE JXXITX 
XXV br I xXvIn —» 
nx XII -t——a © Vi EXVE vo 
19'\m jXII XXTI VI 
i XI' XX fill {xiv "Xy 
Vs I TH {XXIV JV 
lt = I XII XX111 |Tv 
23h Vw IX XI XX11 {118 
24g JVI) [XVII [EXIX 'X XXT n 
4; [V1 XVII XVIITIX X 
Fr 8 | 
| | I.,vi . [xXIxX I 
rr lv mY —- VIT [XVII ;J[XXIX 
bc In AV [XXV ,vI XVII Ixxvill 
29þ | MXIIL .}X$1V ,v XVI XVII 
A | Iv | 
oa p Xl {XX | 
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Tabuls Epatarum Expanſ 


| X |= bat es X1V | xv 
xvii [xXvIIT XX XII 
XXVII vin [XIX | XI - 
XXVI vis (([(XvI0 [IXXIXTX 
XXV XvVii [XXVIEIX 
INXITV XVI XXvn VINE 
xx fv xy {[XXv1 vin 
XXII. jor JxTV {as VI 
xX1 | [XII XXIV |[v 
XX X11 XXI11 iv 
XX XI IXXIT [1T 
xvim_ xx [x "= [xxr- | 
XVII [XXVIINNX [XX + x. 
vi IXXvILvo [XX Is 
v FRxviivdu fxvit ſxxmr 
xiv ſxxv [VI © fxvir xxvI1I 
[XIII XIV |V XVI Iwevt 
XI _ [XXM y Vy __ 
Xt pxXXN HE tary [og 
X XXII - xt fexiTv 
VINX XX ſet XX11I 
XVII Iviin [XIX bn [x1 [XX1IF 
XXVvV1L, Ivii [XvVHIL |[XXTX 'X XX1 
Wy vi VIE [XXVIIIX IXX 
tkexrvy Iv Novi XXVII ven [xx 
IXXIIE IV FY X XVI Vit XVII 
xx0 nt | xv lg (vi xvi 
= ot in XIV vV VI 
Xx |l IT nm wv jxv 
IX |* 'Xl . XI mr Ix1v 
VID |(XIX X XXl " XII 
| 


427. Tabula) Epattariin Expania. 
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v1 xvIt XVII {XX 1] 1 | Ir 
| ZI KO 
P |xxH1 |ry xv hxxvr vim {xx 
N} XXII [It XIV * bag t A XVI 
M|xXXI [It XUI rv Ivi XVII 
H [xXx |t xt ny XV 
G XIX Is. ix XXIT 1V XV 
, j 
F [xv [xxry be «© fxX1 mm xv 
E \XVIT [yxyiriox XX {1 XIM 
D JXVE [yyxyre fv [XIX 1 X1t 
C JXV XXvVvI vill XVIII by X1 
B [XIV . |,, VI XVII | XIX Ix 
A |XIu xXxrv JV XVI {XXVINIIX 
n | XII XX HY XV XXVII Vin 
e [XI xxn im {xiv [xxvi Mit 
e IX XX1 IM XII [as VI 
IX XX XII KXIV Iv 
q [Vim XIX Xx XI KYXIE FIV 
lp vu [xvitt |\xty X XX11 [111 
n |VI XVIT Ixxvillik XXI It. 
m |V XVI [xxvrr vi xXx [I 
1 V 'XV XXVI Wo XIX X 
k ny XIV [2g VI XVII |xX1X 
i Xu jxXXIV y XVI |XXviu 
h [1 XI xxl tv XVI |XXVIt 
+ Xl XX 11 XY XXVI 
XXIX X XXI If av": "ag 
XXVITIIX = -.1 AU 'xx1v 
XXVII vIt XX XIF Xxiu 
XXVI vIT Jxvii XXTX [AE  xxny 
25 VI XVII XXviinX XX1 
XXIV V XVI fre IX XX 
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Aquationis EpaQtarum: 474, 


Anni Chriſti.” / 


C 
is decem di- 
1, G2Y EE 
| 1600 Biſl. 
Clbe| | | oc 
1802 
B |1900! 
B 2000 Biff, 
2100] WM 
A [2200 
u [2305 
A 2409 Biff, C 
ju 2500 
rhe 
* [2y001-, 0 IC 
: 2800 Biſl. 
2 
ſ 3900 [C. 
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_ JmOnmRilaneyſs ag an SI V<CroOowyyncwwaALl TT 


» [2 - < JO = 
<wwaA O<OKkin UaANctHAL  'MOkW/Ameayv = Q.Q©O 
ad [ 
Sariioed 


—- < 
© SET ET TR EIS 
[eS] G - - = © - | 
is A 'V © <= Wa O<SOW/WOALtUHUAUACUKHUAQafy 
Canes _ hadiheceleaudl 
mUYUALIOWAUmAUKLKEMAQatOowAUal cwAlUGCdO@K 
- «d Q = %y | 
—INM «4 <zaxA CRY SGWAGQOV! 62 O (a, (a2 
Q <:. 4 hs 
i Q 
a 


1 


2600 


* 230 
_—_— 
lo<owlngyamwlomay ES Q 5 < © Is 


\ phage! Vi HO AO «6 ates nid 
Ha ww + + OO 3/ 


OmMIC wma 
4 ww re 
LS LELELE:.. 


a, 
 - -/ a 


| Chr. 2500 | 


7TyY 
© 
>, 
'S 


16({XXITI þ 
g [XX d [18 | 4 | 22 | 30 4g 21 | ig þ 
XXI i9 | 5 | 23 i} it | 22} 30 
I3 XX 20 | 6 | 24 | 2 | 12 | 23 x 
2 |XIX al|[ 7 [251 3] 3] 24] 2 
XVII fa [22} 8 | 26 | 4 | 14 25] 3 
to IXVIL 23] 9 | 27 | s | 15] 26 [No.ap 
XVI 24 | 10128] 6 [16] 27 | as | 
18 IXV. c a5 [inf 29] 7 || 28] 2g 
Iv 26 [12 [30] 8] 18] 29] 20 
7 J© | 
mn f | 27 13 31} 9 | 19 } 30 [Dee. x| 
ry (Xia a8 [14 [ai to [0 | 37 = 
4 (XI a (29 15 | 2 [1t far fang 2 
X blgzo[16] 3 |[12]22] 2 [Noitp 
12 [IX c [31 [1p] 4 | 13] 23] 3 | 28 
x 1VINT d |Feb.t' 18 | x 14124] 4. 29 | 
—vI elſ2 [19] 6 [15] 25] 5] 25 
g VI if 3 20} 7 [16]| 26] 6 C. £ 
V 81 4 21] 8 [17 | 2a] 7 | 2 
1, (Iv 4 | s [22] 9 | 18} 28] 8] og 
6 INT b | 6 | 23 } io {19 {| 29 9 Ne. 2-7 
CM c|, |24|1u1l120}zo0w] 28 
14/1 dig }z5[i2|[21} 31] 11] 2g 
z |* elg | 26| 13 | 22 \Funi} 12] 20 
xXxIX | |1o | 27 |14 |23| 2 | 13 (De. 
is [XXVIE g [11 | 28 [15 [24] 3 [14] 2 
—[XXVI a | 12 [Mall 16 | 25 | 4 | 15] 3 
19[25XXVEDB [1g] 2{ 19] 25] 5 | 16 [No.zg 
8]XXv.XXlV C 14 | 3 [ 18 ] 27 | 6 | 1p| 28 
d 'T: 4 I9 28] 97 is] 29 
De ja6ſ 5. [ao 29] 8 |i9l 30 
FE fi | 6 |arj 30] 9 | 20 [Deal 
gs | + lan] gl ao | AL] 2 
a; |[i9| 8 | 23 [Jantj it [22] 3 
|b p= 9s | 24] 2 1z | 23 |No.27 
_.c 1317 10 256 *-3 | ng | 2.4 | 28 
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A Table to convert Sexagenary Degrees| 
and Minutes into Decimals and the 


138 


. contTary. 
| x] 0a [37|10] 73120, 109] 30 [145 | qoþ i817) 5 Fo 
2 38 W-7 | 1101 {$146 192 
'L 39 75 In 147 183 
4|oL3 140} ki 96 [23] 112] 31 [148] 4r]lidg)] i 
5 $0 77 n3 149 185 
6 [42 78 _1114]__ 1150 [286 
7 43 79 Its I5h 187 
8]02[44}12] 80|22| 116] 32{1521} 42[188 | 52 
9 45 | 81 ly 1153 189 
Io 46 82 118 154 199 
11103[47|[13] 83/23] 119] 33|155|43]191 | $3 
12]__|48|_|_8|__[:2o]__ x56] __ [1921 
13 491]. 85 T7 I57 193 
14 1-16 86 122 158 194] - 
Is (04[51114) 871241123] 35 [159 | 44 | 195] $4 
16 (2 88 124 160 196 | — 
17 53 89 125 161 19 
18[25554þ.15| g0[251 126} 35 [162] 45 [198] 55 
19 55 g1 127 163 199 
29 56 92 128 [164 200 
21 7 93 129 165 201 
22106|58116| 94126 130] 36]166 [46] 202 | 56 
23 59 95 131 167 203} * 
24]_|5|_| g6]_|132]_ [168] [ace 
25 61 97 133 169 | | | 305 
26]c7|62117] g8127| 134|37 [170 [47] 206] 5p 
27 63 99 135 171 207 
28 64 100 136 172 208 
29108 |65 [18] 101] 28| 139 | 38] 173 } 48] 209] 58 
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[A [A Table to Convert - Sexagenary Dag 
and Minutes into Decimals the 
contrary. 

247 | 90 [295 172; 239 | 8o| 325490 | 277117778 
218 254 290 326 | SSS9SS55G 
209 255 | 291 327 1 933333333 
220 | 61] 256 [71] 292| 81] 228 for | rnrteanacg 
221 257| 4293 329 | 383388889 
222 259 is 294 3390 | 566665667 
22 259 } 295 331 944444444 
4.4 62 | 260 72 296 [82] 3324} 92 ' + $44 6-064 
225 261 297 333 500000000 
3236 262 | ; | 298 384 | 777777778 
xp | 63 | 263 | 731 299 183 | 335193 | 955555555 
»»8\ #264; | 3001 1 336] | 333333333 
229 265” | 3o1 337 | FIELTLELLG 
230 266 302 333 | © | 982838889 
2gr| 64 | 257 |74' 393 | 84 | 339 194 | 166666667 
232 | 263} - | 1394 | | 349] |. 11444444444 
233 269 | , | 395 341 732222332 hy 
234 |.65 | 272 [751 395 | 84 | 342 195 | 000000000 
235] | anu[ [307] [345] ( 277777778 
236 272 | | 308 344 } SS555555G 

- 237: 273. | | $99 by | 833333333 

238- 66 | 274 76 310 | 86 96 | 1111111hl 
239 275 311 47 | 3838888889 
240\___| 275 312 348 666666667 
241 277 |- , | 3t3 349 | | 944444444 
242| 67 | 278|97 | 314 | 87 | 359 [97 | 232222332 
243 279 315 | 351, 500000090 
244 280 316 35.2 77171177 
245 | 63] 281 [73] $17 | 88] 353193 1 og55555555 
245| | 284| |318] _|354]__1 333333333 Þ 
247 28 319 35f 6111111101 
= 284 329 356 $88888889 
249 | 69 | 285 [79 321 [89] 357 199 165666667 
| 250 236 322 358 | . | 444444444 
[291 287 | J2J 359 72223233% 
| 80 369 1007 © 090200000 


| 


I 


Table to Convert 


and the contraty. 
| Minutes 
1 | 00462962 | 026007716 | ocooolts 
2 | 00925925 15432 257 
-3 0138888; 23148 335 
4 | or851851 30864 Fls 
5 | 02314814| ocoz38580| 00000643 
6| 02777778 46296 771 
7 03240740 $4012 900 
03703703 61728 1028 
9 | 04166667 69444 1157 
lo | 04629629 | Ooo77IGOo| OO0OTESs 
11 | o5ug2592 STE 1414 
12| O555555 092592 1543 
13 | o60185 100308 1671 
14 | 06431480 108024 1800 
I5 | _ ©6944444 | _ 00115740 , 1929 
t6 | 07409407 123456 2057 
17 07970370 192072 21 
18] 08 $3333 13888g 2314 
19 | 089962 146604 2443 
20 | O9259259 | 00154320 2572 
21 | 00722222 162036 2700 
| 22 __ 169752 2529 
23 | 1064814 177468 2957 
24 | 11111111 5184 3036 
5 | .11$74074 | _ 00192900 3215 
26 | 12037037 200616 3343 
27| 12500000 208332 3472 
28 | 12962962 216048 3600 
29 | 13425926 223764 3 
30 "+ 1388 839 | 02231481 | oaGgoz3y 


=. Mid. - 


6 3 


Seconds | 
14351952 | 002396750 | 00603986 | 
14814314 246913 4115 
15277777, 2 54629 4243 
15747046 202345 4378 
16203703, | . 270061 4581 | 
16666666 | 00277777 00084630 
17129629 285493 47. 
x rh et 293 209 4.886 
I $95455S 300925 Jorg 
185135 208640 $344] 
18951481 | 00316356 | 00005272 
19444444 , 324072 5401 | 
19907407 $31785 5529} 
20379370 3 59504 555 
20833333 | _ 3473420] $785 
21296296 00354936 oogoFgry, 
21769259 362652 6044 | 
22222222 370P7O 6172} 
2268518 378984 6301 
2314514 385802 6439 
23611111 | +00393518 oenoGuge 
24074074 401234 6637 þ 
24537037 408950 6Bi5 
2$009CO00 416666 6944} 
25462963 | 424352) 7073 
24925926 | 00432098 | o0007201 
£6483888 439814 7330 
268531852 447530 5458 
27414314 455256 7597 


& + - .» —_—_ 
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n Table Converting Hours and Minutes i 
grees and Minutes of the «/£quaror, and 


EE 


| 
6 


Hours. 


CC —_. 


704416666667 
2098.33333333 
3 1245 
4 6, 16666667 


| $/29:33333333 
625.0 
+129:16666667 
$33-33333333 


CM OG GG AAAS ne 


"937-5 

10 4166666667 
1145-83333333 
1 2150- 


_— — 


4 16666667 


SSSEGRNIS 6 own at 3% 05] 


14158.33333333 
16/66.66606667 
17170-83333 533 
18,75.CO 

19 79.16660667 
2053.33333333 


2117.5 

22101.66666667 
23 95-33 333333 
2.4] 100. 00000000, | 


48: 


\ The Decimal parts of a Day and the contrary. -»' , | 
| Srconls Wl nh | _ Mingres | Seconds 
2011$749 ] 31] 215277777 | 03387963 
00231481 | 32 | 2:22222222 | .03904704 
.00347222 | 33 A2pAGGARR gs 
00462962 | 34 | 236111111 | 039351 
005787031 ;35 245059555 54050926 | 
-00694444 .|;35 | 2-5 |] .04166666| 
00310184 | |37 | 2:56944444 | 04282407 
0992 5925 ||| 35 | 2.63888988 04398348 
01041660, [39 2.70833333 | .04513888 
1157405: | [48- 277737777. 1 9462962 
01273148 -j. 41 | 2.84722222 | .04745.370 
01399888 | '42 | 2.91666666 | .04861314 
01504640 | 43 | 2.98611111 | .04976852 
01620371 | 44 } 3-05555555. | 0509 Hyg2}] 
0173611) 45 | 3-125 _ .0520339v] 
01851853 3 © 46- | 3-19444444 | 05324974] 
01967593 4 47 | 3-26388888 05419918] 
02083333 | 43.-| 3:33333333 | £555555F 
02199074 7 49 | 3-49277777 | 05671296 
©23148319'] 50 | 3447222222 | 05787037 
02430555 Fl | 3-54166666 | 05902777 
02546295 ] 52 | 361111111 | .oSor8g5tÞ 
02662037 Þ 53 3-638055555 06 134259 
02777777. 1] 54 | 3:75 002 Sd 
02893518 ; 55 | 3-381944444 | -0636574) 
03009259. 4 56_| 3.88888888 | .05481.48x 
03125000 {| '57 | 395833333 | 06599222 
0324074t'] 53 | 402777777 | 06782967 
03356482 | 59 | 409722222 0632894 
03472222 © | 416666666 | .06944444| 


I 1'z” 


of ſie of the moſt eniinent Cit- 
tesand Towns in England and Ireland where- 


in is ſhewed the difference of their Meridiag 
from London, with the hight of the Pole. 
Differ, 
Names of Giries = | Nerd. 4 
4012 $195.95 
-.104 $]5549 
oO a $| $2.18 
© It $151.32 
00 153-2 
Oo 1 4142.17 
os a1g127 
o lo $1549 
© 11, $| $3.20 
0 $2122 
oily  $1$2-2 
O03 4 (4 
o7 
o 4, +438 
© 26 b I 
of $1445 
o© 15 $5] $0-32 
© 1 Aa] $230 
oO» $452.49 
0 6 $453.49 
ox $1525 
© 41 $1] 52-14 
© 1) 31 $219 
oa v4 $|$3-58 
© 11 »}54<48| 
0 4 $} 52-49 
1.2:8-9 
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09 i on an 
» © gow 


oS$000900o9 
was ow 
wwnalNoy 
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[ogg 
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| Years: 


Mn = 5 d 


The ta mean Longitude and mean ancaicly | in £gyprti 


DE —— 


| i © Mean Longitude | © Mean Anomaly | 


1 99:93364 37563 | 99- gon 33116 
2 99.36728 75126 99. - 66232 
3. 99.800 33 1 2690 667 99348 | 
#7 99-73457 59253 9h F155? 32465 
"14> |$9.66821 $7816 99.64.446 65581 
-, 6 [9960186 25380 | *99.57335 98697 | 
| ©5% 9933550 62943 | 99-5025 31814 
+ Þ; [99-465 i5 00506 | 99.42114 64930 
gh | 99.40279 38070 | | -99.36093 g8046 / 
226: | 99.33643 75533 | 99.28593 31162 
198 | 93:36447 56334 | 92.8893 3*1162F] 
1909) 3: 33: 3.64375 63 63341 28.89331 16289. \ 
The Suni Mean Anvmaly and Przceſſion of the Kaninc 
81h, 1 gyprian Years. 
C2452 
LE, © Mean Anomaly Praceihon Mquinox .- 
| "1 199.92978 52346 00.00z85 80246 '! 
4 (99.35957 14632 | 00.00771 60493 
3, 99-73935 71949 00.0 1-157 40749 
"*f/*  99-71914 29265 00.0154 3\'20987 | 
5; '99.64392 865$2 00,0192g 01234 
* 99-57871 43893 | 00.02314 81487" 
T7 99-50350 01114 CO.Q27 700 61728, 
8]. 99-29785 73164 | 00.03986 $1975 » 
9 93.36%07 15847 | 0003472 22221 
10 99 .a07%5 73164 | 00.03%53 02469 
109] 02.97857 31642 | — 24691 
1000 *9.7857z 16427 | 03.85802 46913 
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The Suns mean Longitude and mean Anomaly in Julian 


Years. 
- ""T_© Mean Longitude” ] © Nean Anomaly 
| 99 9.93364 37563 | 99-920e9 33116 
2| 9099-86725 75126 | 99: By) 778 66232 
| 3| 9980033 1262 99-78 667 99348 
B 4 00.00836 rol 99.9 i929 01234 
$| $9-94209 9586 99.91818 34250 
6| y9-87565 33429 | | 9984707 69466 
7] 99-809:9 70999 | 99.77597 00583 
B 8| 095.01673 16602 99.97858 02468 | « 
9 44 999037 541 Gy 99:90747 35584 
__1o 401-91728 99-53636 6 790 | 
11 —_— 29291 99-76525 91816 
B 12} 00,02509 74993 99.9677 03702 
13] 9995874 12466 99.89676 36318 
14| 99-8923 $0029 99-82565 69934 
 15|_ 99:$2602 8-592 99.75455 ©3050 
B 16] 00.03 346 33205 99-95716 04936 | 
17] 99-36710 79768 | . 99.88ce5 45052 
18] 99-90075 08331 c9.81494 $1168 
19] .99+33439 45894 | 99:74334 14284 
B 20] 00.04187 915926 99.9 1645 06171. 
40] 00.058365 33012 C9,39290 12342 | 
60[ 00.12548 74513 9099-83935 I85t3 
80} 00.16731 66024 c9.738580 24684 
100] 00:20914 57530 | 99-73225 308 5 
200] 090.41520 15060 09-46450 61710 
30c| 00.62743 72590 99-19675 92565 
400] 02.83658 30120 08.92901 23420 
500] - 01.04572 87650 98.66126 $4275 | 
600] 01.254387 45180 08.39351 85139; 
7 01.46402 02710 08.1277 15985 | 
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The © mean Longitude and Anomaly 
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ork 
1609 
1620 
1640 
[+560 
's 1690 
11-00 
1729. 
1740 
1769 


i 


Ara\.© mean Longitude 


77.22400-864 19 
80.54391:97529 
80.59074-39035 
80.63257.%0541 
80.67440.72047 


EE 


? mean Anomaly 


58.24289.56790 


53-95880.6296 1 
ene tee 

= 75303 
53:79815481474 


+ 


80.71623 63553 
80.75306.55059 
80,79939.46665 
80.841 72.38171 
80.88265.29677 


53-74460.5764.5 
53-69105-93816 
53-63750-93987 
53-58396,06158 


| -Þ mean Lon. in Mon. 


T2-JZO41.12325J 


© mean Ano.in Mo. 


Jane. 
\ IFebr; 
| Aprit' 


03.4875 ah 7 v4 
16.15365.74532 
24.641 17-24 320 
32 $5489. 65760 


08.43911.14367 | 
16, 15288.96037 
24-64060-10304, | 
32.8q333-47872 | 


May 


Tame 


Fuly 
Aus. 


41 34241. 15245 
49-55613.56688 
59.04.365-06 176 
66.53116.55664 


'41-34044-62739 
49-55377-99708 
58.04089, 14575 
66.42300,29442 


Dec. 


Sepe, | 
Otts. 
Nov. 


74-74488.97104 
$3.23240.46592 
91-446 12.8803 2 
99-93364-37563 


[8 


74-7413 3-664 10 
5422844.81277 
91-44178.18245 
99.92889.33116 


Ih Anno Beſjent;l;, yoſt Febrnarium adde unum diem & univs 
dits rantum. 


—_— ———— —— W_— 


-N 0,273 7gOYO4t 0.2737777898 
2 | 0-$475916096 4475555796 
3 j 00213724144 a 213333694 
4 _ 1632192 pet HG 
| IVE 540240 | - 1:96 3889490 
6 6 ATT8T” (7 | 1.6426667388 
7 1.91 65356336 1.9164445286 
2.1903 264384 4.1902 22 31834 
'9 2.4641172432 2.4640001082 
| 10 | 2,73" " 2.93%7778980 
i | LoL iGoBSg28 | 3-0115556878 
12 | 3-2854896576 | 3-2853334776 
13 rieton367 +5590 112674 
14 992732670 $288g0572 
IJ , 068620720 41066668350 
16 "TboagITs s | 43504446368 
17 } 46544436316 46542 224266 
1 4-9232344364 4-9280002 164, 
19 5-20202 52912 |. $.2057780062 
_20 | $-47538160960 AT 557950 
21 | $-749606g008 | 5.7493335858 
22 6.023397 7056 6.0231113756 
23 | 62991885104 , GapeRnneegy 
. 24 | 6. 9709793 152 Yb 
29']_6 447701200 44.444 7450 
26_.| .7:113856c9248 71182225348 - | 
27 7-3923517296 7:3920003246 
28 | 7.6661425344 | 7-6957781144 
29 | 7-9399333392 | 7-9395559042 
30 8.2137241440 8.2133336940 
8.4875149488 | 8.4871114838 _ 


The Suns mean Longitude and” mean Anomaly in Days 


| UI 


| 


© Mean Longirude | "©" Nean "Anomaly. 

I ©.0114079FOZ 0.0114074079 | 
2 0.0228159004 : |-,0.0228148158 
3 0.03422 38506 | 9,0342222237 
4 0.04563 13008 ©0.0456296316 
__'$__ |__0:0570397510 | 09570370395 

6 0.0684477012 0.9684444474 
7 0.0798556514 4 00798518553 
0.0912636016 -| | 0.0912592632 
9 0.1026715518- | 0.1026666711 
10 0.1140795020 | 0.1140740790 
11 0.1254874522 0.12 548 14369 
12 0.13689 54024 0,13688889,48 
13 | 0.1483033526 0.1482963027 
14 0.1597113028 0.159703 7196 
15 0.-15riig2530 [| 01711111185 

16 | 0.1825272032 | 0.1825185264 
I 0.19393F1534 0.1939259343 
I 0.2053431036 0.2053333422 
19 0.2167510538 0.2167407501 
_20 0.2281590040 0.2281481580 
21 0.2395669 542 0.2395555659 
22 0.2509749044 0.2 509629738 
23 C.2623828546 | - 0.2623703817 
24 | 0-2737777048 | 0.2737777896 
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[The Suns mean Anomaly and Preceſſion of the 


Aquinox. 
|awof © Anomaly, | Preceſ: EXquinox _ 
Car. | $6.69976.85185 | 20:49768.51851 
1609] 5$3-87323.10751 s 67052.46907 | 
1620] $3-8378g.15687 7 {50 «51845 | 
1640 53-80255.20623 6.82484-56783 
1660] $3+76721.25559 | 26.90200.61721 | 
16 $3-73137.30495 | 26. 97916.66659 
1700p $3-69653 35431 | 27. O5642 71597 
1720p ' $3-66119-40367 | 219.13348.76535 
1940] $3-65585-453303 | 275.21064.31473 | 
1 760]__$3-59051-50230 | 24.28780.86411 
1 '© ; Anomaly in Preceſl. Equi- 
\ - Months nox in Months 
Fan |  08.48518.7281z | 0.00032.76678 
Th 16.15303-38579 0.00062-36258 
Mar 24:64022.11392 ror f 5664s 
April| 32.85362.31357 0.00126.5391 
May | 41-34081.54670 0.00159-60594 
Tune 4945 5422-25134 pay 6c rg 
7aly | $8:04140-97947 c— 5 
Ave. | 66.52359.70760 0.002 56, 4929 
Sepr. | Hobie — 
on 83.229010-1403 0.00321.32597 
91-44259.34g502 | ©. ous ge 
99-92978.57315 ___ 0.00395.590244 * 
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The © mean Anomaly, and Preceſſion of the Kquinox' 
w Julian Years» 


| © mean Anomaly | Praceſl. Fquinox | 


& 


1] 99 92978573 16 00.00358550246 
2] 99-3595714632 | 00.0077160493 
3| 99-7993571949 OQpl 15740740 
R 4| 09-9929231686 00.0154320987 
x} 2 02275989002 | 00.0192901233 
6 935249463 18 00.0231481479 
7| = 7822503634 ©C.O270061725 
B 8| 99. 9858463 372 00.930864 1974 
9] 99. [Ks en 00-0347222220 
10| 99. 8454178 004 | 00.0335802466 
99-7752035321 00.0424332714 
99-9787695058 ©00.0462962961 
99-9085 $52374 | 000501543207 
99.38383409690 00.054012 3453 
99-768 1266066 00.05 78753699 
93-97 16926744 090.061 7283948 
99-9914784060 20.0655864194 
92-8312647376 00-06 94444440 
99-761049863z2 | 00.0733024686 
99-9646158 434 i 00.0771604938 
99:9292306868 00.15432093176 
99.8938465 302 OC. 231481 14 
99-3584623736 | 00-3086419752 
c9.8270782170 00.3858024690 
 £9.6461564340 0.7716049350 
99-4692346510 } O1.157407 
93-2923128680 | 01.5432098760 
99-1153910850 01-929012 3450 
98 Roab460300 02.3148149140 
93.7615475190 * 02-7006172830" 


- mean Anomaly and Przc. ofthe Fqui. in Days. 
COL LL Tr. 
7 I 0.2737802 348 0.0000105699 
h 2 0:54 75604697 0.000021 1398 
3 0.8213407046 0.00003 17097 
4 + 1209395 COT Sny 
| I. O11 0.000052 6 
Y D - 1744 52849 
6426514092 0.0000634195 | 
7 1.9164616441 0.0000739394 
2.1902418790 0.000084 5593 
9 2.4642221139 0.00009 517292 
| 10 2.73738023489 0.0001056993 
11 3.01 15220636 0.0001 162692 
12 | 3.235362818z 0.0001268391 
13 3-55J91430532 0.00013 740g0 * 
14 3-8329232880 0.0001479789 
Is |_4 1067035228 ; 0.0001585488 
16 | 4-3804837576 | 00001691187 
17 46542639924 0.0001 -9638g 
18 | 4-92 0442272 0.0001902585 
19 4-2018244620 0.0002008284 
20 $-4756046976 | 0.00021 gf. 
21 5.74933493 24 0.00022 19685 
22 6.0231651672 0.0002325384 
23 6. 29694 $4020 0,000243108z 
24 7 bhp 0.00025 36782 . 
25 6.8445058716 0.0002642481 
26 | 7.1182861064 0.000274 8180 
27 | 7.3920663412 o'0002853879 
28 | 7.66 53455766 0.0002959550 
29 3-9 39625 I15 0.0003065279 
z0 1; 8.21 34070464 0.0003 170979 
33 | $.4871872813 | 0.0004276675_ 
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The Suns mean Anomaly and . in Hours' 

D {| © mean Anomaly b x | 
I ©0.0114075097 0.000000440,4 
2 ©.C228150195 08808 
3 2.0342225293 13212 
4 | 00456300391 17616 
I _ ©.0570375489 22020 
6 0.0684450587 0.0000026424 
2 0.a7985 25684 30828 
0.0912600782 35232 
g | 0.1026675881 39636 

lo | 0.1140750978 # 44041 

11 01254826075 0.000004.544 5 
12 0.1365901174 0.000095 2849 
13 0.1482976271 57253 
E =o 14 | 0.1597051368 61657 
\ Is ©.1711126465 66061 
: an 16 | 0.1825201562 70465 
Pd 17 | 0.1939276659 74869 
18 | 0.2053351761 0.0000079272 
19 | 0.2167426858 83677 
20 | 0.2281501955 88081 

21 | 0:2395577052 92485 | 
22 0.2509652149 . 9688g 
23 0.2623727246 101293 
24 | 0.2737802348 0.0000105698 

| 
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The Moons mean Longitude and Apogeon | 
Ws: C Mean Longitude C Apogzon 
Chr. 340088734567 78.8286265432 
1600 02.0644290122 63-5892746911 
1620| 39.1651134566 | 39.6540895059 
1640, 76.2658079610 15-718903 3207 
1660! 13.3665023454 417837191355 
160 0.467196Ng8 | 67.6485339503 

7 7.967 1342 | 93-9133487651 
1920 oetheo | 19-0781635799 
1740 -g 692801230 46.0429 7383947 
1760] 9 53.8699741674 |. 721077932098 
; c Mean Long.in wal CApogzon in Mont. 
» | 
Jane.) 13.463 3984397 00.9 593447922. 
Febr.| 15.946467093 01.825 2497638 
Mar 29.42g8665830 | 02.7851944580 
* [April $9-2131554440 | 037135927440 
May. $6761$49337 24:6729375362 
Fre | 6244798427 05.6013 3397222 
Faly | 75-943 241 06.5606305 14.4 
Aug. MR: 07.520025 3066 
Sept. | 99.20992 6451 03.4484234926 
Otto.) 12 6733271 348 03.4077682848 ; 
Nov.| 22.4766159958 ; | 10.3361664708 
Der. | 150400123855” I1.2955112636 
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——_— 


_ . — 
A C Mean Anomaly [Node Retrograde 
Chr. | $5-1802469135 | 74-6984567901 
1600, 751543211 | 78.2198302468 
1620, 49-5119239407 © 707638117283 
1640, 60.3469035303 ,| 63.3077932038 
1660 71.5) 278320991 $55-8517746913 
1680, $2.61866238395 |} 48-3957561728 
1700 g3:6545424691 | 40-93973 76543 
1720' 04.6904220987 | 33.43837191358 
1749 15-7263017283 26.0277006173 :' 
1760 26,7621813579 | 18.5716820983 


—_— 
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'© Mean Ano.in —_ Ret. in Mont. 


| 


Jann.) 12.5040536975 | 00.4559979224 
Febr.\ 147206183275 00.8678670136 
Mar 271.2246720250 | 01:3238649360 
April 35.4995627000 01.7651532480. 
May.| 45,0036163975 02.2211511704 
Tune n2n907 2723 02.6624 39492 
uly | 693825607700 | | 03-1184 374 
{Aug.\ $1.8866144675 03-57443 53272 
Sept. $g0-7615051425 | | 040157236392 
Otto. 03.2655588400 © | 04-4717215616 
|Nov.| ' 12.1404495159 | 04.9130093736 
Dec.| 246445032256 05.369007 | 260 


| 


' 


wr 
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The Moons mean Anomalyand Node Retrogade 
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The Moons. mea. Motivas i Julian Years. | 
__C Mean Longirade j + »C: Apogron 
1] 35 .0D0144891 11-2955112636 
IE” pn $2:50286436 | 22-53910225272 
Il. 07:3:00434579 -| 338365337903 
B i141 47:4201338888 45-2129629629 
qj 83.3601533781 ©} $6:5084942265 
6] 19.3001678674 | 6794939854501 
7] $5-2401823567 | 79-0994957537 
B 8] $g4.5402777777 | $94259259258" 
9} 30.7402922670-  pA14371 094 f 
10] 66.7203 3067563 | _ 13,016p4534530 
11| '02.6603212456 | * 24312497166 
B 12] 42 2694466665 | 35-6388888888 
13] 782004311559 - | 469344001524 
14| 14:1404456652 58.2299/14 44 60 
"75| ' 50.0304601 545 | | 659-y244 226796 
B 16] 89.6805555555 « 80. 8555185588 
| 417] 25-52Þ5700448 | 9151473631154 
18} 61.356053845341 |' 02-4423 243790 
19 þ- 97.50059902 34 | 13-73883#56426 
B 20] 37.1906944144 » |''\26. 0688148148 
40 | 742013883888. |' $2.1296296296 
60} 11.302c833333. | j$1944k 
Jo} 48.4027977979' 
ISO \ 85.5934722? 22" 
_zoof: 77 00609444 444". 
30cf $56.5104166666"; 1190.9 722022302, 
490 |; 42-013 B8B8B88. |; aro ofinr 
FOO; ZÞF173611117T! i $42620 37703 
. 600] 13.020333 3833" (47 9t-04441444442" 
_200] 93.5243055555--- £2. 26851Þ5182 


— 


_—_— = 
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The Moons mean Motions'n Julian Years 


= -C Mtg Anomaly _ C "Nodes Retrograde 
- 24-64450322F6 þ 05.3630078260 
: 249-28g0c64512+ | :10.73301 56520 
3] 73-93 35995768. .| , 16.1070234780 
B 4|.0a.2071759259 | 249120370397 
2 26.355169p1515 q 26.7602115297 
6] yicppyiB23771 32-4292 193557 
-7| 936-1396856027 | 374982271817 
B+ 3] . 04441435185 15þ,,42-98 072. 
. 9] 290538550774 | 43,35141 583 34 
101 5359033593030 _ | 53-7208 10594 
rr] 7843478515286 . þ 59.0894308854 
B 12} 06:6215277777 644736111111 
15| 312660319933 .þ, 69.8426189371, 
14 |« $5-91953443% 74+21162676 
_ 15 |+_Wy550374545 - | © 79.5506 
B 164 Q8.82$7047037 | 85.964814 
17 $1-$932069199  : 91-3338226403 
$34 13s 1477491549 | $6-7023304668 
, £946 133805 - { 020713382028 
201 .rreqy937p6297 | 274560185185 
a0} 22071 7592594 . | 14-920370370 
60{ 334076388591,  22-3680555555 
| Bo{ 44-4435435158,-1, .29:8240740940 |: 
100:[0;$$.459398 1487 | -A7=2 5925 | 
| 2064! 10.3 g87062 074: {1 24:460155 
3004 . 65.533 1944463] a 
'' 48dq.. 20.7 17592 5948) | 149: 120370300 
' $90F- 75. 8969907435! |: $6:4004629629 
| 600 |; 31-076388Þ922 | 23.680555555F 
$6.2557870409 1- 60. 9600481480 


"7 00> 


+ - 


The Noons. .mcan Notions in Days. 


' 69.5420829453 
13.2021925740 


i EL Fs 5... ab 
I 03.6601096287 - | 000309466062 
2 | 07.3201192574 | 000618932124 
3 | 10.9803z283861 | 00.0928398186 
+ | 13-6404385148 |] -00.1237864248 
5 | 15.3005481435 | 00.1547330310 

| 21.96065797722- | 00:4856796372- 
25.6207674009 | 00.2166162434 
29. 2808570296 | 00.2475728496, 
32. 9403866533 00.2735 194558 

- 36:6010962570 | 00.3094660620 
40.2612059i157 | 00.3404126682 
43-9213155444 | ©8.9713592744 
47. STATS 0730 CD. 4023058506 
51. 241534 $018 | 004332524368 

 $4-G01644430F | | D0-4641990930 
- 58.56175405923 $951450992 
62.22 18626350 | _ ©J. 5260923054 
65-3319733166 


©O. Rt eb 16 
855178 


ee 1 o:Lrled 


76.38623022037 
80.5224118314 
84.1825214601 
$5.84263 19398 
91.5027407175 


| 00:6408 78302 


00.:6308233 364 
CO.7117719426 

00.7425155488 
©0,7776651550 


* 1623503463 
$229599749 
on. 4330696036 
06.1431792323 
09.803 2888610 


098046117612 
60.8755553674 
00.866 5049736 
00.89745 15798 
00.9028398 1860 


13-4633984%97 | 


00.95934+7922 


_ — 
036291630235 


Node Retrograde” 
C0.0147096104 


Days: 


I 
2 | 07-25383260450 | 00.0294192208 | 
3 | 108874890675 | 00.044128831 2 
4 14-5166520900 | 00.0588384416 
5 18.1458151125 | 08.07354$0520 
6 |. 21.7749781350 | 00.08382576624 
7 | 25-4041411575 '} 00-1029672728 
$ | 29.0393041 | © ©0. 117676883 2 
9 | 32.6624672025 | 00.1323864536 | 
10, | 36.2916302250 | - ©00.1470361040 
11 39-9207932475 {| 001618057144 
12 | 433:5499562700 | ©0:1765153248 
13 | 47791192925 00.1912249352 | 
14 2823150 | '00.20+9345456 | 
15 | _54:4374453375 | 09:2206441560 | 
16 FE 3609 00.235 3537664. 
17 | 61:-6957713825 ] 00-2500633 768 
18 653249344050 00.26 47729872 
19 |, 68.9540974275 | 90-2794825976 
20 '|  72.3832624500 ]_©-2941922080 
- 21 72 124234725 |] .00.303901B+184- 
22 7 Be 12364550 / 00.323611 4 Mt 
23 | $3.4707495175'] 09338321392 
24 87.099912g400 | 00-35 30306496 
25 | . 90:7290755625 | |_09-3677402600 
26 | 94-3582385850 00.382449B704 
27 | 97.9874016075 | ©0:-3971594508 
'28 ©1,4165646300 | 00.41 186g0912 
29 | 05-2457276525 00.4265737016 
30 | 08.8748996759 | ©© 4412883120 
41 | 12.5040536975 ©90:4559979244 


Kk 3 w 
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The Moons mean Motions 'in Hours, 


. $3-6601096285 | 


| Hours © © Mean Longityde. . |, | C Apogzon 
L | 00-t 525045078 »+|: 00.2012894419 
2 4 Ix Ls th dig Hun 738838 
3 | 00.45751 37035 (| 00,9038683257 
+ | $2:61001827145 | «00.9041577676 
5 00,0625228393.-. | ©0.0064.172095 
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